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RESPONSE TO NRC INSPECTION REPORT NOS.
50-445/87-37 and 50-446/87-28

REF: 1) NRC letter dated February 8, 1988 from Mr. C. . Grimes to
Mr. W, G. Counsil

™~
~—

NRC letter dated October 15, 1987 from Mr. C. I. Grimes to
Mr. W. G. Counsil

3) TU Electric letter dated February 4, 1988 from Mr. W. G. Counsi)
to the NRC.

Gent lemen:

We have reviewed your report dated February 8, 1988, which provided results of
your inspection of the CPSES Design Validation Program. The insnection was
conducted by the Office of Special Projects a. well as NRC contractors from
October 26 to December 4, 1387, at the Stone & Webster offices in Boston and
Cherry Hill, and at Comanche Peak.

In accordance with your request in reference (1), please find TU Flectric's
responses to the Mechanical/Fluid Systems open items F-21 through F-42,
Instrumentation & Controls open items 1-10 through 1-23, Electricai open
items £-17 through £-30, Systems Interaction Program open ‘tems S-1 through
5=15, and Civil/Structural open items C/S-16 through C/S-56. The responses to
Instrumentation and Controls open items 1-5 and 1-6 from reference (2) are
also included for your review,

For HVAC Systems open items (M-1 through M-14) the actual project actions are
consistent with the responses provided in the follow-up inspections (see
reference (1)) except for open items M-3, M-6 and M-11. For these items, the
attached responses clarify the project actions.
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The Engineering Functional Evaluation (EFE) Team will evaluate the significant
open items identified in references (1) and (2) and will determine whether
additional EFE actions are required. The results of this evaluation will be
discussed within the EFE report, which is scheduled to be completed in

May, 1988.

Very truly yours,
b,
W. G. Counsil
JCH/grr
c=Mr. R. D. Martin, Region IV

Mr. D. P. Norkin, OSP
Resident Inspectors, CPSES (3)
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OPEN ITEM F-21

Document Number: Calculation 215-10, Revision 1,
Diesel Generator Exhaust Pressure Drop

a. The calculation determines the exhaust pressure drop through the emergency
relief path. Reference 9, which provides emergency relief valve pressure
losses, contains conflicting data, whicii results in the exhaust system
overall pressure drop being either 13.26 in. W.C. Or 15.56 in. W.C., from
the D/G exhaust expansion joint outlet flange to the atmosphere. This
calculation selected the least conservative Reference 9 data, and
calculated a pressure drop of 13.26 in. W.C.

b. In the calculation it is stated that 15 in. W.C. pressure loss is
acceptable. This evidently is a misinterpretation of the diesel
manufacturer's interface requirements (design criteria 2b and 2c above)
which require a 10 in, W.C., maximum pressure drop. Calculated pressure
losses exceed the manufacturer's allowable by 33 to 56 percent, depending
on which Reference 9 data are used.

c. The calculations do not account for exhaust gas composition or reduced
atmospheric pressure from standard conditions.

RESPONSE

This was an original design calculation to check the operation of the
emergency relief path. The reviewer did not rigorously review the calculation
details since field testing of the relief path was already planned to verify
acceptable relief valve operation. The calculation will be voided and the
validation record will be revised by April 30, 1988 to identify the field test
which will be the method of validation for the exhaust relief path.

With regard to item (b) of this open item, information from IMO-Delaval letter
dated December 3, 1987 states that operation of the diesel at rated load for
up to seven (7) days with a 15 in. W.C. (water column) exhaust gas
backpressure will not impair present or future reliability.

Since the calculation is not required due to field testing, item ¢ is not
applicable,

SIGNIFICANCE/EXTENT

There is no sate®v concern because field testing will be the basis for
validation of the diesel generator exhaust path,
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OPEN ITEM F-22

Document Number: Calculation 16345/6-ME(B)-062,
"Spent Fuel Pool Cooling System Pressure Drop"

The calculation incorrectly utilizes the pipe friction factor (f) for fitting
form friction loss calculations.

The reference manual (Crane Technical Manual 4.0, dated 1981) utilizes a
constant, (ft), which varies slightly from the friction factors determined
within this calculation., The Crane Manual abandoned the method uiilized
within this calculation in 1976,

The calculation assumes the same resistance coefficient (K) for diaphragm
vaives as that for gate valves. In fact, the hﬁdraulic resistance for the
diaphragm valve is more than ten times higher than that for the gate valve.

While these discrepancies probably do not impact the results of this
calculation, for certain flow alignments which may occur in the system (and
are not addressed in this calculation) these discrepancies may significantly
ch?ng? the results. These particular flow alignments should be addressed in a
calculation,

RESPONSE

The technique of actually calculating friction factors is technically
acceptable, notwithstanding the fact that friction factors have been tabulated
for convenience in the recent editions of Crane Technical Paper No. 410. The
differences noted are inconsequential,

The calculation did not determine a resistance coefficient for diaphrage

valves; it incorrectly assumed the value to be the same as a gate valve which
is "8 ft". Revision 1 of the calculation corrected the mistake by determining
the resistance coefficient for diaphragm valves to be "140 ft". This results
in revised flowrates through the purification and cooling loops which are less

than previously calculated but which still satisfy the system design flowrate
requirements,

Additional flow alignments have been reviewed and it has been determined that
reevaluation of these alignments would not yield results which are
significantly different than the results obtained from evaluation of the flow
alignments presently addressed in the calculation,

SIGNIFICANCE/EXTENT

There is no safety concern because the new calculated flowrates still satisfy
the system design flowrate requirements. A sample of similar calculaticns
were reviewed for determination of resistance coefficients for diaphragm
valves. Based on this review, it was concluded that the resistance
coefficients for diaphragm valves are properly calculated.
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OPEN ITEM F-23

Document Number: Calculation 16345-ME(B)-073,
Component Cooling Water Surge Tank Volume

To determine liquid expansion volumes, the calculation averayes the cooling
water supply and return temperatures, then calculates volume based on the
average temperature, This is a non-conservative calculation method; greater
expansion volumes are calculated if actual supply and return temperatures are
used because of the non-linear relationship between temperature and density.

RESPONSE

Applying the actual supply and return temperatures to the calculated volume
increases the total by approximately 15 gallons out of about 800 gallons
total. This volume of water is judged to be insignificant to the evaluation
of the effects of expansion/contraction (see Open ltem F-24). The
conservative nature of the assumptions regarding starting and ending
temperatures (minimum heat loads and coldest cooling water temperature, and
maximum heat loads and hottest cooling water temperature), making this
additional 15 gallons even less significant,

SIGNIF ICANCE/EXTENT
There is no safety concern because the engineering judgement to average the

cooling water supply and return temperatures was reasonable based on the
objective of tYie calculation.
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OPEN ITEM F-24

Document Number: Calculation 16345-ME(B)-073,
Component Cooling Water Surge Tank Volume

The maximum expansion volume calculated is based on a transient which begins
with minimum heat loads and coldest (wintertime) cooling water temperature,
and terminates with maximum LOCA heat loads and hottest (summertime) cooling
water temperatures. This is an unrealistic transient. Conservatism of this
sort may be unacceptable in this case because the calculated value precludes
meeting design criteria as stated in the DBD. See Open Item F-25,

RESPONSE

The safety-related design criteria of calculation 16345-ME(B)-073 are met.
Several parameters, inc?uding various volumes between level setpoints which
were calculated and lTisted in Revision O of the DBD, have no safety function.
These informational analyses and resulting "criteria” have been deleted from
the DBD and will be deleted from the calculations.

Therefore, the conservative transient postulated to calculate maximum
expansion volume is acceptable.

SIGNIF ICANCE/EXTENT

There is no safety concern because the CCW system can accommodate the
conservative expansion/contraction transient discussed above,
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OPEN ITEM F-25

Document Number: Calculation 16345-ME(B)-073,
Component Cooling Water Surge Tank Volume

The caiculation states (pg. 41) "That there is not adequate expansion volume
between HI level and HI HI level; however, it is not a critical design
parameter." Apparently no further action was taken.

It is noted that the HI HI alarm setpoint is designated to alert the operator
that there is potentially as little as 16 seconds to determine which CCW train
is experiencing inleakage, and to isolate the affected CCW loop, this
conflicts with the above conclusion on page 41. The calculated liquid
expansion may result in the vioiation of the DBD Section 5.4 criteria
prohibiting crossover flow.

RESPONSE

As discussed in Open Item F-24, certain differential volumes between CCW surge
tank setpoints, including the volume discussed above, were analyzed for
information only, and therefore do not have acceptance criteria. There is no
specific time requirement to determine which CCW train is experiencing
inteakage. The effects of crossover flow on system performance have been
e.aluated and it has been determined that crossover flow is not detrimental to
the proper operation of the system.

Sections 5-11 of the DBD will be revised to delete the prohibition of

crossover flow when it is updated to incorporate the results of the validation
(6/30/88).

In the next revision of the calculation (5/31/88) the revised DBD criteria
will be referenced and the informational analysis will be deleted.

SIGNIFICANCE/EXTENT

There is no safety concern because the safety-related system performance
criteria are met.
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OPEN ITEM F-26

Document Number: Calculation 16345-ME(B)-073,
Component Cooling Water Surge Tank Yolume

The calculation states (pg. 40) that the volume allowance between LO level and
HI level should be sized for volume fluctuation during normal plant
operations. 465 gallons is provided; however, no basis or numerical
calculation justifies this volume.

The calculation shows (pg. 40) volume changes between LO level, 10 LO level,
and Empty setpoints as several hundred percent in excess of stated
requirements. [t may be possible that the liberal margins between these
setpoints could be utilized between level setpoints where inadequate capacity
exists (Open Item F-25), i.e., by revising setpoints.

RESPONSE

The criteria for the volume allowance between HI and LO level is not safety-
related. In view of the 1 gpm system leakage rate determined earlier in the
calculation, no additional justification for the 465 gallon volume allowance

was deemed necessary. As discussed in Open Item F-24, all safety-related
design criteria for the CCW surge tank have been met.

The margins provided between the LO, LO-LO and Empty level process setpoints
are required for instrument accuracy considerations.

SIGNIFICANCE/EXTENT

There is no safety concer . because the system is properly validated.
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OPEN ITEM F-27

Document Number: Calculation 16345-ME(B)-073,
Component Cooling Water Surge Tank Volume

It 1s stated in the calculation (p? 41) that thermal contraction will not
jeopardize the tank out-leakage volume, as makeup to the surge tank of 50 GPM
is greater than the contraction rate. No basis or other justification for
this statement was found; indeed it appears that contraction rates exceeding
50 GPM are possible. It is also noted that the scenario within the
calculation violates DBD Section 4.3.1.1 criteria, which prohibits volume
contraction from reaching the low level alarm setpoint; at this level there is
no makeup flow automatically provided.

RESPONSE

Because of the large makeup flow rate (50 gpm) and the long term nature of the
thermal contraction process, no additional justification was deemed to be
required.

As a result of the expansion/contraction analysis, it was determined that
volume contraction can be accomodated and still maintain level above the Empty
setpoint, even if no credit is taken for makeup capability. Maintaining level
above this value assures that adequate water volume for the worst case
postulated pipe break is available while still maintaining suction head
pressure for proper pump operation. Therefore, DBD-ME-229 will be revisea by
June 30, 1988 to change the prohibition of volume contracticn from reaching
the LO level setpoint to apply to the Empty setpoint.

SIGNIF ICANCE/EXTENT

There is no safety concern because the judgement made regarding thermal
contraction was appropriate based on the purpose of the calculation. Based on
the analyses discussed above, the prohibition of volume contraction from

reaching the LO level setpoint is more appropriately applied to the Empty
level setpoint.



Attachment to TXX-88332
April 11, 1988
Page 8 of 121

OPEN ITEM F-28

Document Number: Calculation 16345-ME(B)-088, Station Service Water System
Steady State Hydraulic Calculations

The calculations show the diesel generator cooling water flowrate about 9%
below DBD nominal stated flow requirements, and that there is slightly less
than this amount of flow recovery available by manually throttling ("Tuning")
the system. It should be verified that the system meets or exceeds minimum
required flows at the maximum anticipated temperatures.

RESPONSE

The discrepancy identified in the calculation has been resolved. The diesel
generator vendor has determined that 1,507 gpm is the minimum required
flowrate to the diesel generator cooling heat exchangers.

The calculation has been revised to establish 1,507 gpm as the minimum
flowrate criterion. The calculated flowrate, 2,179 gpm, exceeds the minimum
required flowrate at the maximum anticipated supply temperatures. Thus the
system performance criterion of the DBD is met.

Actual system flowrates will be included in Sections 5-11 of the DBD when it
is revised to incorporate the results of the validation (6/30/88).

SIGNIFICANCE/EXTENT

There is no safety concern because the system exceeds minimum required flows
at the maximum anticipated temperatures.
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OPEN ITEM F-29

Document Number: Calculation 16345-ME(B)-094, Determination of Minimum
Pressure in Air Receiver Tanks to Provide 5 Diesel Starts

The calculation does not address additional air consumption that will occur
during first start attempts with high inlet air pressure and resulting
increased air density.

The calculation is based on requirements of the manufacturer, 2.1 seconds
cranking time, whereas the DBD and SRP require consideration of a longer
cranking interval (3 seconds per start attempt). This longer interval results
in a minimum initial air receiver pressure of approximately 250 psig vs. 220
psig delineated in this calculation. The calculation should use the largest
air start requirement, in accordance with the SRP and DBD.

RESPONSE

The calculation was only intended as a rough check -f the air receiver tanks.
Therefore, this calculation will be voided and the validation record revised
by April 30, 1988 to identify the vendor test data and the field test which
will demonstrate the adequacy of the air receiver tanks.

Vendor test data indicates that the diesel started ten times with a tank
pressure of 210 psig. The vendor shop test will be repeated in the field to
confirm the diesel generator start capability and to establish the tank
pressure setpoint.

The CPSES commitment is that each air receiver tank will provide for five
starts of the diesel generator without recharge. DBD-ME-Ol1 will be revised
to clarify this requirement by May 31. 1988,

Based on the information provided above, the CPSES diesel start capability
commitment is met.

SIGNIF ICANCE/EXTENT

There is no safety concern because the diesel generator start capability was
verified by a shop test and will be confirmed by a field test.
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OPEN ITEM F-30

Document Number: Calculation 16345/6-ME(B)-228,

Spent tuel Pool Cooling and Cleanup System Instrument
Setpoint Calculation

The fuel pool cocling pump discharge low pressure alarm setpoint is based on
the pump reaching "runout” flow discharge pressure cenditions. This condition
is not relevant to system functional requirements of providing at least 3600
GPM system flow. The alarm setpoint should be based on the minimum pump
discharge pressure which will provide minimum flowrate within the system.

The setpoint calculation considers only pump total dynamic head pressure. The
calculation needs to consider pump inlet pressure (static head minus suction
piping losses) to determine pump discharge pressure.

RESPONSE

The purpose of this alarm is to provide indication that the operating pump has
stopped, maifunctioned or that the pump is approaching runout due to abnormal
system conditions. It is not provided to monitor flow since other flow
indication is provided (low flow alarm).

fhe calculation will be revised by April 30, 1988 to include inlet pressure in
the pump discharge low pressure alarm setpoint determination.

SIGNIF ICANCE/EXTENT

There is no safety concern because the low pressure alarm does not perform a
safety function,
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OPEN ITEM F-31

Document Number: Calculation 16345/6-ME(B)-228,
Spent Fuel Pool Cooling and Cleanup System Instrument
Setpcint Calculation

The spent fuel pool cooliny circuit low flow alarm setpoint is 3200 GPM, whiie
the heat exchanger design flow is 3600 GPM. The low flow alarm should pe set
to assure that flowrates meet or exceed minimum requirements. The tlowrate ot
3200 GPM may represent an unanalysed operating condition which potentially
fails to meet fuel pool heat removal requirements.

RESPONSE

Calculation 16345/6-ME(B)-228 did not adequately document the basis for the
spent fuel pool cooling circuit low flow alarm setpoint of 3200 gpm. The
calculation has been revised to provide justification that a flowrate of 3200
gpm satisfies the requirement for maintainin? fuel pool temperature at or
below 140°F while handling the maximum normal heat load with normal cooling
systems ‘n operation and assuming a single active failure. Therefore, a low
flow alarm cetpoint of 3200 gpm 1s adequate for the alarm to perform its
intended function.

SIGNIFICANCE/EXTENT

There is no safety concern because the low flow alarm setpoint was properly
determined.
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OPEN ITEM F-32

Document MNumber: Calculation 16345-ME(B)-230,
Service Water System Process Setpoints (Safety Related)

The calculation states "Set the low pressure switch to activate when the
pressure in tne safety related header drops to 80% of normal operatin?
pressure”. No basis or justification for the selection of the 80% value is
given.

The noymal pressure is determined to be 30.17 psig, (gg. 4) and the process
setpoint pressure is calculated based on 60% rather than the stated 80% (30.17
* 0.6 = 18.1 psig).

RESPONSE

The purpose of the low pressure switch, i.e., to automatically start the
standby train of service water in the event of a pump failure in the operating
train, will be explicitly stuted in the next revision of the calculatior
(5/31/88).

When the process value was lowered to 60 percent to accommodate t.de instrument
error and spurious response considerations evaluated in the related adjusted
setpoint calculation, the B0 percent was inadvertently left in the purpose
statement discussed above. The revised purpose statement will only specify
the required switch function without reference to the nrocess value developed
further on in the calculation.

STGNTFICANCE/EXTENT

There is no cafety concern because ths identified inconsistency was an
administrative error. The calculation properly determined the 60 percont
process setpoint., The basis for the setpoint was appropriate and will be
added to the calculation,
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OPEN ITEM F-33

Document Number: Calculation 16345/6-NU(B)-023,
Ultimate Heat Sink and Maximum Sump Temperature

Nominal fouling conditions were assumed in acrordance with the heat exchanger
data sheet. The "80% cleanliness allowance" used to determine this unit's
performance is unrealistic, and results in a non-conservative heat transfer
coefficient for the component cooling water heat exchanger which is about 65%
higher than the value obtained by use of industry accepted standard fouling
factors (Section 2.3, TEMA Standards). The heat exchanger cleanliness
dictated by the analysis will be difficult to continuously maintain. It is
noted that CPSES calculation 0509-2 shows a Langelier's index of 1.45 and
Rynar index of 4.7, both of which indicate moderate to heavy scaling tendency
in the service water system heat exchanger tubes. Even if one assumes a very
minimal fouling resistance for this heat exchanger, such as the fouling
resistance associated with the very clean deionized primary reactor water of
the RHR heat exchanger, the overall heat transfer coefficient obtained is
lower than the heat transfer coefficient used as input to this analysis. This
illustrates the unrealistically high cleanliness assumed in this analysis.

The calculations have been revised to use a more realistic fouling factor
asscciated with the scaling conditions expected at CPSES. The data selected
for the heat exchangers in question is the HEI Standard for Power Plant Heat
Exchangers, which suggests the use of a fouling factor of 0.0003 for both
inside and outside tube surfaces. These factors will be used in lieu of the
nominal 80 percent value in the next revision to calculation
16345/6-NU(B) <023, which evaluates the combined effects on CCW maximum
temperature. The calculation also considers the effects described in Open
Items F-34, F-35, and F-42. In addition, this calculation maximizes CCW
temperature by choosing design inputs (flows, temperatures, single train
operation, etc.) such that the results are conservative,

Although the results indicate that the CCW temperature rises approximately one
half of a degree above the design temperature of 1359 for a period of ten
minutes, this transient is judged to be inconsequential with respect to the
design ratings of the cooled components.

SIGNIF ICANCE/EXTENT

As discussed in the response to Gpen Item F-10, each of the affected heat
exchangers is being reevaluated usin? a conservative fouling factor., These

evaluations will be completed and Calculation 16345/6-NU(B)-023 will be
revised by April 30, 1988,
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OPEN ITEM F-34

Document Number: Calculation 16345/6-NU(B)-023,
Ultimate Heat Sink and Maximum Sump Temperature

For the residual heat removal heat exchanger, which also provides heat flux
into the component cooling water system, the heat exchanger is correctly
assumed to be in the clean condition. However, adjustments have not been made
to account for increased flowrate on the tube side of the exchanger.

The higher operating temperature for the analysis also causes an increase in
the heat transfer coefficient; this nas not been accounted for. The heat
transfer coefficient should be about 25% higher than the value used as input
for the analysis. This discrepancy causes results in the non-conservative
direction.

The original purpose of calculation 16345/6-NU(B)-023 was to determine the
total integrated heat which was rejected to the ultimate heat sink over a 30
day time period. The original objective of the analysis was later expanded to
include the development of the maximum outlet temperature of the component

cooling water (CCW) heat exchanger. However, the maximum RHR system flow rate
was not used.

Calculation 16345-ME(B)-316, Revision 0, has been developed to determine the
heat exchanger coefficient (UA) fer the RHR exchanger based on a clean heat
exchanger, maximum RHR system flow rates, and maximum containment sump
temperature. The results from this calculation are used as input into
Revision 1 of 163457,-NU(B)-023, which is expected to be completed by

April 30, 1988,

SIGNIFICANCE/EXTENT
There is no safety ceacern because the effect of the conservative RHR heat

exchanger parametZrs are now used as input into the integrated heat load
analysis i1s negligible,
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OPEN ITEM F-35

Document Number: Calculation 16345/6-NU(B)-023,
Ultimate Heat Sink and Maximum Sump Temperature

Heat flow into the component cooling water system from othe - miscellaneous
sources is listed as 5.146 million BIU per hour. This value does not include

pump enerqy input of 1000 horsepower. This load should be increased to 7.691
million BTU per hour.

Resolution of the above discrepancies may result in an increase of cooling
supply temperature to 150°F, and maximum return temperatures to 200°F,

Such results need to be evaluated for potential overheatirg of safety related
equipment .

Open Items F-33 through F-35, taken together, are significant due io their
cumulative potential for overheating safety related equipment. These items
are related to Open Item F-10 (previous inspection) concerning the containment
spray heat exchanger heat transfer coefficient. Appropriate corrections
should be mzde to other containment cooling/ultimate heat sink evaluations
(e.g., maximum containment pressure and temperature analysis).

RESPONSE

The heat input from the CCW pumps has been included in the analysis, assuming
the entirg 1,000 Bhp results in heat input to the CCW. The calculated load is
2.55 x 10 gTU/hr per pump, which, combined with the LOCA heat load of

367.85 x 10° BTU/hr and flow of 14,757 gpm results in approximately one half
of a degree above the design temperature of 1359F for a period of ten

minutes. This transient is judged to be inconsequential with respect to the
design ratings of the cooled components. Revision 1 of calculation
16345-NU(B)-023 will satisfactorily resolve this issue and is expected to be
completed by April 30, 1988. Appropriate corrections have been made to other
containment cooling/ultimate heat sink evaluations.

SIGNTFICANCE/EXTENT
There is no safety concern because the affected heat load analyses, including

the other containment cooling/ultimate heat sink evaluations, properly address
the effect of the additional CCW pump heat load, which is inconsequential.
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OPEN ITEM F-36

Document Number: Design Basis Document DBD-0233, Revision 0, Station Service
Water System

DBD Section 4.3, page 13, states 1159F is the maximum normal operating
temperature of the Safe Shutdown Impoundment (SSI1). This apparently is a
typographical error and shouid be changed to 102°F,

DBD Table 1, page 16 indicates 2523 gpm (minimum) flowrate to the diesel
generator cooling heat exchangers. It is noted that the actual minimum value
occurs under normal operating conditions and is listed in Table 1 as 2267 gpm.

RESPONSE

In Design Basis Document DBD-ME-0233, Revision 1, the maximum SSI operating
temperature has been deleted from Section 4. The DBD now reflects the design
criteria and -eads "The maximum allowable SSW system supply temperature from
the SSI is 1159F."

Table 1 has been clarified; it now lists the flowrates which were specified in
the procurement specification equipment data sheets.

The 2,523 gpm flowrate was determined using the normal elevation of the Safe
Shutdown Impoundment (SSI). The 2,267 gpm flowrate represented the flowrate
using the extreme low SSI water level. The latter design flowrate has been
updated to 2,179 gpm which is the current calculated minimum flowrate,.

The diesel generator vendor has established 1,507 gpm as the minimum required
flowrate to the diesel generator cooling heat exchangers, which is below the
2,179 gpm flowrate described above,

SIGNIF ICANCE/EXTENT

There is no safety concern because the system design is adequate to perform
its safety function,
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OPEN ITEM F-37

Document Number: Design Basis Document DBD-0233, Revision 0, Station Service
Water System

DBD Section 4.3, page 15, Functional Requirements, states "All components have
a continuous flow...regardless of operating status." Section 4.3.1, page 23,
Mechanical Equipment Requirements, describes diesel generator cooling system
isolation valves (HV 4393, 4394), which open automatically on a diesel start
signal. These statements appear to conflict. No basis for the provision of
these diesel cooling isolation valves is given. The DBD should discuss the
reasons for their existerce in addition to reasons why similar motor-ogerated
isolation valves are not provided for other cooled components within the
system.

RESPONSE

The original normal operating mode for the station service water system was to
have flow to the diesel generator isolated (1-HV-4393 and 4394 normally
closed) in order to reduce station service water flow requirements. In order
to avoiu stagnant pipe runs, the normal operating mode is being changed to
provide flow continuously to all components. The automatic diesel generator
isolation valves remain in the system for operational flexibility and receive
confirmatory open signals upon diesel generator start,

The DBD-ME-233 Rev, | section 4.3.1.2 has been revised to reac “The emergencv
diesel generator isolation valves are motor operated valves that are normally
open. In the automatic position, if the valves are closed, they are required
to open upon receipt of a generator start signal."”

SIGNIFICANCE/EXTENT

There is no safety concern because the system operates properly and the DBD
has been revised to reflect normal system operation,



Attachment to TXX-88332
April 11, 1988
Page 18 of 121

OPEN ITEM F-38

Document Number: Design 8asis Document DBD-0233, Revision 0, Station Service
Water System

DBD Section 5.2, pages 37 and 38, System Modes of QOperation, states that
manual throttling to attain balanced flowrates is required. Section 5.4, page
43, System Limitations and Precautions, states "Performance is predicated on
accurate balancing of flow in all piping branches,” and that "off design flow
distribution will limit functional ability to perform the required duty...”

It should be assured that realistic methods which consider measurement errors,
plus other variables or uncertainties, are available to accomplish the stated
goals of flew balancing. Administrative controls to ensure the maintenance of
throttle vaive set positions also should be ensured. The system f'ow diagram
(Drawing No. 2323-M1-0233, Rev. CP11) does not currently indicate uny
intermediate positions for valves and does not show any locking provisions for
the valves.

the provision of automatically cpened diesel generator cooling valves (DBD
Section 4.3.1) implies that large disturbances in the system flow balance may
occur if these valves are closed during normal operation. This is of concern
due to the relatively small margin in the existing service water pumps, which
are operated close to runout conditions during normal operation.

RESPONSE

The results of the design validation indicate that the system limitations and
precautions regarding accurate flow balancing discussed in Section 5 of
Revision 0 of the DBD are no longer required. These items will be deleted
when Sections 5-11 of the DBDs are revised (June 30, 1988).

Calculation 16345-ME(B)-088 (Computerized Mlow Balance) was prepared assuming
all valves in the system were fully open. Computed flows to all branches have
been confirmed to be adequate to meet design cooling requirements (see
response to Open [tem F-28) with no valve throttling.

The automatically opened diesel generator cecoling valves were provided in the
original design. They are not required for flow balancing considerations in
any of the system operating modes.

As discussed in Open Item F-42, the range of stable performance for these
pumps envelopes the system requirements

SIGNIFICANCE/EXTENT
There is no safety concern because the results of the system validation show

that the system is flow-balanced and meets design cooling requirements without
valve throttling.
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OPEN TTEM F-39

Document Number: Design Basis Document DBD-0233, Revision 0, Station Service
Water System

08D Section 6.3, Service Water System Monitoring, states “"the CCW heat
exchanger alarms when the pressure differential between service water and
component ccoling water is low enough to indicate a tube leak in the
exchanger.” It 15 not clear how a tube leak would be indicated by this alarm.

RESPONSE

At the time of the audit the design description sections «f the DBDs had not
been updated to reflect the results of the design validation. Upon review of
this design feature, .t was concluded that only a severe leak in the heat
exchanger could reduce the differential pressure sufficiently to actuate this
alarm. Other system abnormalities could also cause this indication. For
example, tube leakage in the CCW heat exchanger could be detected by CCW surge
tank level changes. When DBD-ME-233 Sections 5-11 are revised to incorporate
the results of the validation effort, the function of the differential
pressure alarm will be corrected, (June 30, 1988),

SIGNIF ICANCE/EXTENT

There is no safety concern because the results of the system validation
indicates that the CCW heat exchanger differential pressure alarm is not
required to detect a tube leak in the heat exchanger.
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OPEN ITEM F-40

Document Number: Design Basis Document DBD-ME-0233, Revision 0, Station
Service Water System

DBD Section 9.0, System Interface, describes cooling water flow requirements
for each cooled component within the system. Every flowrate is stated to be
"approximately-gpm.” However, the allowable error band for flowrates is not
quentified, The minimum allowable system flowrates, as established by
evaluation of system heat removal performance, should be used to define system
flowrate requirements. The determination of minimum acceptable cooled
component flowrates should consider allcwable variation of input loads,
variation of fluid flowrates on the cooled component subsystem, and the
allowable band of heat exchanger performance permitted.

RESPONSE

The SSW system design validation evaluated flow rates for cooled components,
This evaluation considered the variation »f heat loads, SSW flow, and heat
exchanger performance. The validation results confirm that minimal acceptable
cooling water flow rates to cooled components are met or exceeded.

The SSW flow rates discussed in DBD-ME-0233 Section 9 are referred to as
approximate because this section is describing expected flowrates for each
cooled component. The design (minimum) flowrates, as established by
evaluation of system heat removal requirements, are li.ted in Section 4,
Table 1 of DBD-ME-0233 and are used to validate the SSW flowrates during the
various system operating modes for component performance reguirements. When
DBD-ME-0233 is revised to incorporate the results of validation, Section 9.0

will be reviewed and revised by June 30, 1988 to be consistent with the
validated design.

STGNIF ICANCE/EXTENT

There is no safety concern because the design flowrates were properly
determined. They were developed considerino ailowable variation of loads,

variation of flowrates on the cooled component subsystem and the permissible
band of heat exchanger performance.
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Document Number: Design Basis Document DBD-0233, Revision 0, Station Service
Water System

DBD Section 10.1, Equipment List and Specifications, page 65, gives the piping
and valve design temperature of 150°F. Consideration of the flowrate (DBD
Table I, page 16) and heat load (DBD Table I, page 18) gives a piping
temperature of about 1569F, which exceeds the design temperature. There may
be a potential for higner temperatures after consideration of Opun ltems F-33,
F-34, F-35, and F-42,

RESPONSE

Calculation 16345-ME(B)-035, Revision O determines maximum Station Service
Water (SSW) piping temperatures. Results of this calculation indicate that
temperature up to 1709 are experienced in some piping sections. 1709F is
less than the maximum allowable temperature for Category 150 piping. :
Therefore, the system piping design temperature will be revised to 170°F,

The results of the calculation were to validate the input used in the pipe
stress/suppe 't reconciliation effort for the SSW system and were used to
evaluate te perature/pressure design parameters. Minimum acceptahle flowrates
far cooled components were evaluated taking into a“count variation in heat

a

loads, varialion of SSW flowrate, heat exchanger performance and SS!
temperature.,

sections 1-4 of DBD-ME-233 contain the criteria to validate the SSW system,
The results of validation, including calculation results, etc, will be added
to the DBD when Section 5-11 are updated by June 30, 1988,

The responses to Items F-33, 34, 35, and 42 discuss the impact of SSW system
temperatures on “oW system temperatures.

S1uoIF ICANCF /EXTENT

There is no safety concern because the results of the system validation
confirm the adequacy of the system design,
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OPEN ITEM F-42

Document Number: Design Basis Document DBD-0233, Revision 0, Station Service
Water System

DBD Attachment 2, Service Water Pump performance Curve, shows a pump Best
Efficiency Point (BEP) at 14,000 gpm. This corresponds t~ the rated flowrate
for the component cooling water heat exchanger only. UBD lable I, page 16
shows this pump normally operating at about 17500 gpm, and with a tolerance to
allow for variation in the SS1 level, plus unavoidable balancing flow
tolerances, it can be expected that the pump may normally operate at about
18500 gpm. This operation apgroaches the limit of pump test data and
corresponds to operation at about 130 percent of BEP flowrate.

DBD Section 10.2, Equipment Design Criteria, lists the service water pump
design flow at 17,000 gpm. It is not clear whether this pump was originally
specified with the 17000 gpm design flow. If not, the currently envisioned
operating flows for the pump may cause undesirable characturistics related to
vibration, cavitation, NPSH, or vortex problems, all of which could be
aggravated with a worn pump.

RESPONSE

The SSW pumps were originally specified as "Capacity at normal operation -
15,000 gpm; capacity at design point and rated speed - 17,000 gpm." A review
of the shop test data confirms that the best efficiency fiow occurs in the
14,000 gpm to 15,000 gpm range. The ﬁunp was apparently selected to minimize
power consumption as well as ensure tha’ the higher required flows are within
any runout flow limitations.

The original design flow of 15,000 gpm was based on normal operation. Due to
changes in system operating practice to control corrosion, the normal pump
operating flow requirement now is predicted to be 17,600 gpm by flow balance
calculation 16345-ME(B)-088, Revision 2. Operation at or near 18,000 gpm will
not expose the pumps to cavitation or .ortex-related problems. Significant
margins exist for NPSH and submer;.nce requirements of the pumps over al)
operating conditions from minimum flow up to runout flows. The shop tested
runout flows are above the maximum calculated system flowrates. The range of
stable performance for these pumps envelopes the system requirements with no
limitation due to suction conditions or capability.

STGNIF ICANCE/EXTENT

There is no safety concern because the results of the system validation
indicate that the range of stable performance for these pumps envelopes the
system requirements with no limitation due to suction conditions or
capability.
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OPEN ITEM [-5

Document Numbers: DBD-ME-003, Revision 0, Control Room Habitability
DBOD-ME-304, Revision (, Control Room Air Conditioning System

The FSAR Section 6.5.2 Table 6.4-4 does not address the potential leakage
paths created by pipin? from the supplementary air conditioning units which
penetrate the west wall (Col. Line A-A). Also DBD-ME-304 does not state that
this piping is seismic.

RESPONSE

The piping from the supplementary air conditioning units which pernetrate the
west wall of the control room pressure boundary are small bore (1 inch
diameter or smaller) copper tubing, and are expected to deform substantially
and collapse prior to rupture. Calculation 16345/6-ME(B)-239, “Control Room
Com?lex ;Supplemcntal," states that leakage due to rupture of these lines is
negligible,

Calculation 16345/6-ME(B)-279, "Control Room Area Freon 22 Concentration,"”
analyzes the postulated rupture of all lines from the supplemental air
conditioning units, thus releasing the entire freon inventory to the room
atmosphere. This calculation concludes that, assuming such an event, control
room habitability is not affected.

As a design basis event, the Safe Shutdown Earthquake is not assumed to occur
simultaneously with accidents, Therefore, certain control room pressure
boundary components, such as this piping, are not required after a seismic
event to ensure control room habitability. These components are not
classified as seismic Category |,

SIGNIFICANCE/EXTENT

There is no safety concern because control room habitability is not affected.
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OPEN ITEM 1-6

Document Numbers: DBD-ME-003, Revision 0, Control Room Habitability
DBD-ME-304, Revision 0, Control Room Air Conditioning
System,

The drawings in Table 1 do not provide sufficient information to indicate
whether personnel can pass from the Train "A" to Train "B" mechanical
equipment room without exiting the control room pressure boundary. This could
be a problem if radiation levels are above normal,

RESPONSE

Manual action way be required in mechanical equipment Rooms 150 and 150A
(Train "A" and Train "B", respectively) during postulated radiological
accidents, The access path from the control room to the mechanical equipment
rooms is through the control room pressure boundary via Door E-29 {as shown on
architectural drawing 2323-M1-0509 and FSAR Figure 1.2-33) to the stairwell
EC-2, up to Elevation 854' 4", and through the pressure boundary into Room
150. As shown on architectural drawing 2323-M1-0510 and FSAR 'igure 1.2-34,
access to Room 150A is via Room 151, which is not included in the control room
pressure envelope. However, there are no contained sources in Room 151, and
the time required for passage through this room is small; therefore, radiation
doses incurred inside Room ?Sl would be negligible.

Due to the small amount of time spent outside the pressure envelope, radiation
exposures to personnel performing the manual actions tasks would be controlled
by activities inside the pressure envelope, not by sources encountered while
en route to the rooms. In addition, if aporopriate, personnel dispatched for
work under these conditions would don protective clothing and/or breathing
apparatus to further reduce radiation exposure.

SIGNIF ICANCE/EXTENT

There is no safety concern because, due to the small amount of time spent
outside the pressure envelope, radiation exposures to personnel performing the
manual action tasks would be negligible compared to radiation exposures to
personnel within the control room pressure boundary.
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OPEN TTEM 1-10

Document Number: ODBD-ME-0229, Revision O, Component Cooling Water System

The mechanical equipment requirements section lists two pumps rated at 14,700
gpm at 226 ft. TDH (Total Dynamic Head). Table 4-1 shows heat load and flow
requirements of 302 million BIUs and 27,900 gpm at four hours after shutdown.
At this time, the non-safeguards loop subtotal is shown as 11,700 gpm.
Information in the DBD does not include a scenario for isolating the
non-safequards loop should one safeguards loop fail. The required flow rates
for safequards and non-safeqguards loops with one pump in service are not given
nor is there any information on required automatic or manual control
operations to restore the system to adequate cocling conaitions.

RESPONSE

As part of the CCW system validation, the scenario discussed above has been
analyzed.

Isolation of the non-safeguards loop is not required. Calculation
16345-ME(B) -255 has concluded that the remaining CCW pump <an supply the
required flow without any operator actions,

For continued operation in this condition, manuegl action is recommended to
isolate unnecessary loads, thereby reducing CCW pump flow rate.

A description of this scenario will be provided in the DBD when Sections 5-11
of the DBD are updated to reflect the results of the validation
(June 30, 1988),

SIGNIFICANCE/EXTENT

There is no safety concern since the transient described has been analyzed and

the system can supply the required flow with one CCW pump without any operator
action,
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OPEN 1TEM 1-11
Document Number: 0BD-ME-0229, Revision 0, Component Cooling Water System

Isolation of the non-safequards loop could remove instrument air compressors
and thermal barrier coolers from operation for a long time period. It is not
clear that sufficient compressed air is available to perform safet{-releted
functions during such a time period or if prolonged loss of thermal barrier
protection will damage the reactor coolant system pumps.

RESPONSE

Loss of the instrument air compressors will result in loss of operation of
many air operated valves. In order to ensure operability of the valves,6 the
following methods are employed to perform safety-related functions during the
time period that the instrument air compressors are unavailable:

1. Valve positions are fail-open or fail-closed depending on the position
important to safety.

2. MWhere required to perform a safety function, air accumulators are
installed to provide a backup source of instrument air to ensure valve
operahility.

3. Where required, handwheels are installed to provide the capability to
manually operate the valve as required,

Loss of CCW flow fo the reactor coolant pump thermal barriers is acceptable
and will not damage the pumps in the short term as long as seal injection from
the Chemical and volume Control System is not interrupted. Westinghouse
;ecomnends that flow be reestablished within 24 hours or the pumps be shut
own ,

SIGNIF ICANCE/EXTENT

There is no safetg concern because the valves fail to their position of
greater safety, the system design provides air supplies for the valves that
are required to perform safety-related functions, and handwheels are provided
to permit manual operation,
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OPEN ITEM [-12

Document Humber: 0OBD-ME-0229, Revision O, Component Cooling Water System

The Spent Fuel Pool Cooling Heat Exchanger CCW flowrate is listed as 4,000 gpm
in DBD-ME-0235, Rev, 0 dated June 25, 1887, “Spent Fuel Pool Cooling and
Cleanup System”. Table 4-1 in DBD-ME-0229 (CCW DBD) lists this flowrate as
3000 gpm. This inconsistency needs to be corrected,

RESPONSE

The table in DBD-ME-229 was incorrect., CCW design flow to the Spent Fuel Pool
Heat Exchanger is 4000 gpm per vendor data. OBD-ME-235 is correct. Since the
“Heat Load and flow Requirements” table only listed design information and did
not provide design criteria, it has been deleted in Revision 1 of DBD-ME-229,
Actual heat load and flow rate information will be provided in Section 5 when
Sections 5-11 are updated to reflect the results of the validation

(June 30, 1988).

SIGNIFICANCE/EXTENT

There is no safety concern since the CCW design calculations used the correct
flow rate for the Spent Fuel Pool Cooling Heat Exchanger.
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OPEN ITEM 1-13

Document Number: Orawing No. 2323-M1-2229, 1CDs for CCW System - 9 Sheets
Drawing No., 2323-M1-2230, I1CDs for CCW System - 2 Sheets
Drawing No. 2323-M1-2231, 1CDs for CCW System - 7 Sheets

Instrumentation and controls are provided for the CCW system which result in
automatic isolation of the non-safeguard loop from both safeguard loops on
receipt of a containment isolation signal. The resulting zero flows in the
non-safeguards loop will activate more than 20 alarms. The alarms will be
unimportant to the operator, but they must be acknowledged.

The concern about operator "data overload" during critical periods is a
generic one. The team was informed that a control room design review in
accordance with NUREG N700 has been completed b{ TU Electric. The results of
the alarm system review were not available to the SWEC project team at the
time of this audit. These results should be evaluvated pertinent to the above
"data overload” example,

RESPONSE

A Phase A Containment Isolation Signal (CIA) will result in only three low
flow alarms - flow to letdown chillers, the excess letdown heat e.changer and
the reactor coolant drain tark heat exchanger., Acknowledgment of these three
alarms will not result in “operator data overload."

A Phase B Containment Isolation Signal (ZIB), initiated by containment spray
actuation, may resull in 27 lew flow alarms caused by the isolation of CCW to
non-essential components. Control Room operators with extensive training in
emergency operating procedures will respond to these alarms when they are
actuated. This is not considered to be an cverly stressful situation for the
operators.

During accident conditions, multiple alarms from many systems will be
initiated. Under these conditions, the operators will follow station
emergency response procedures. These annunciator alarms will be silenced by
the operator but response to the alarm will not be initiated until the plant
has been stabilized in accordance with the emergency response procedures.

SIGNIF ICANCE/EXTENT

There is no safety concern because acknowledgement of the three low flow
alarms following a CIA will not present the operators with data overload. In
the event of a (IB signal, emergency response procedures will assure that the
plant condition is stable before response to alarms is initiated.
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OPEN ITEM 1-14

Documert Numbers: Calculations 16345-1C(B)-016, Revision 0, CCW Surge Tank
Level Lo-Lo, Hi, Empty 1-LB<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>