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Walter S.Wi.gus
Vice President
Nuclear Operations

July 22, 1988
3F0788-18

Document Control Desk
U.S. Nuwiear Regulatory Commission
Washington, D.C. 20555

Attention: S.A. Varga

Subject: Crystal River Unit 3
Docket No. 50-302
Operating License No. DPR-72
Key Projects Status

Dear Sir:
'

In recent discussions I became aware that you have not been
formally updated on several key subjects. Subsequent
conversations among our respective staff identified four key
issues which warranted an update prior to our August 16
meeting (s). Attached are detailed discussions of three of ,

these issues (Additional Feedwater Pump, Emergency Diesel
Generator and Ultimate Heat Sink). The fourth, ATWS, is the
subject of a B&W Owners Group mcating next week. Following :development of a consensus among the Ownurs a meeting with the
Staff will be held to assure timely closure of the issues not
accepted in the Staff SER. FPC has initiated design efforts on
the balance of the system in a good faith effort to support
Refuel VI7 installation if the issues can be resolved.
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I am confident the attached highlights FPC's efforts to move
ahead expeditiously on these key issues. We look forward to
discussing these with you and your staff in the coming weeks.

Sincerely,

W.S. Wil~ s
Vice Prdsident
Nuclear Operations

WSW/KRW/dhd
Attachment

xc: Regional Administrator, Region II

Senior Resident Inspector

.

1

|

|

--:-mi --e r -7:+F~~_#g-r.-+y ,-w w- -m - -y g g - *- y -' w- -*w- T'-



.

.

*

.

ATTACHMENT 1

ADDITIONAL FEEDWATER PUMP

FPC will install an additional feedwater pump during Refuel VIII,
which is presently scheduled for Fall 1991. The main purpose for this
pump is to provide an additional method of secondary heat removal, in
the event of the total loss of main and emergency feedwater, thereby
reducing reliance on long term HPI/PORV cooling. However, during
recent discussions and evaluations of various alternatives, FPC has
determined the best approach is to size the pump to oreclude HPI/PORV
cooling if possible. FPC has been working with the NSSS vendor (B&W)
on pump sizing analyses. The final decision on the size of the pump
will be made prior to our August 16, 1988, meeting with the staff.
Attachment 2 shows the overall schedule for tne design, material
procurement and installation of this pump. Attachments 3 and 4 show
the preliminary flow schematic and an electrical one line drawing for
this new pump. The following is a summary of the key design parameter
status as of July 20, 1988:

o The pump will have the ability to take suction from the
condensate storage tank or the emergency feedwater tank, with
the condensate storage tank serving as the primary water
source,

o The feedwater will be injected at the upper nozzles (same as
emergency feedwater) of both steam generators.

o The new pump will be motor driven. A preliminary review was
performed to ascertain that additional capacity required to
power the pump is available from the 6900 volt Reactor
Auxiliary Bus 3A. An estimated 5 MVA capacity is available.

o The pump will be manually controlled from within the control
room. The flow will be regulated by new remote manual
throttle valves operated from within the control room.

o The pump will have a capacity of approximately 550 gpm at
3000 feet total discharge head. As noted above the exact
pump capacity will be finalized by August 16, 1988.

o The pump controls will be independent of the Emergency
Feedwater Initiation and Control (EFIC) System and all other
automatic control systems,

o The design will include a minimum flow recirculation line and I

a full flow recirculation test line with local flow
indication.

o To the extent practical, the new pump and motor will be self
contained, with little or no reliance on external support
systems (eg. cooling, lubrication etc.).
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o The feedwater flow will be independently controlled to each
steam generator and flow rate displayed in the control room.

In addition to the above design features which have been developed
with input from affected, departments since the initial FPC/NRC
meeting on March 30, 1988, FPC has accomplished the following actions
related to this project:

o FPC determined it would not be desirable to size this pump to
also serve as a start-up pump. It had been' hoped that use of
this pump during start-up would reduce the need for steam
from Crystal River Units 1 & 2. Because of the continued
need for steam for the deaereator and turbine gland seals
during start-up, the use of this pump would not significantly
reduce the need for steam. Additionally, the existing
condensate, condensate booster and main feedwater pumps in
conjunction with the start-up, low load and main feedwater
block valves provide a sufficiently wide range of feedwater
flow control.

o A field walk-down for developing preliminary layouts for
piping and equipment was conducted.

o The availability of pumps from cancelled nuclear plants was
investigated. Preliminary pricing and delivery information
were obtained,

o A review was conducted of existing loss of feedwater,
analyses (eg. Anticipated Transient Operator Guidelines, EFW,
etc.).
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EMERGENCY DIESEL GENERATOR LOADING CONCERNS

On March 30, 1988, FPC met with the NRC staff to discuss the emergency
diesel generator loading concerns at CR-3. FPC presented a proposed
EFW pump block / trip design concept that would resolve the EDG load
issue. FPC would like to re-confirm that it will install this
block / trip modification during Refuel VII which is currently scheduled
for the Fall of 1989. The conceptual design of this modification will
be completed by November, 1988 and submitted to the NRC at that time.

In a May 12, 1988 letter summarizing the Mrch 30 meeting with FPC,
the NRC requested answers to four issues (a - d) regarding emergency
diesel generator (EDG) loading. A similar request for information on
five issues (1 - 5) was contained in a May 26 letter to FPC. This
section responds to those concerns. Responses to similar comments
from the two letters are grouped together to avoid repetition.

1. During certain events, both the EFW and DH pumps may be necessary
for plant control in the long-term recirculation mode. In
general, the question of long-term need for loads not needed early
in an accident should be addressed.

RESPONSE: A study of the long-term EDG loads which could be required
under post-accident conditions has been conducted since the
March 30 meeting. The study extended the previously
analyzed short term (30 minutes) accident scenarios out to
seven days, including consideration of long term support
equipment requirements. A preliminary report predicts - EDG
loading during the 7 day post accident period to be less |
than the 30 minute rating. This report is currently under
review by FPC and B&W. The report considered maintenance of
high pressure injection during the recirculation phase of I

the smaller LOCA accidents by utilizing the low pressure
injection pumps to supply high pressure injection pump
suction. The EDG loading during this HPI/LPI series
operation is below its 30 minute rating for the "B" EDG
failure case because the turbine driven emergency feedwater i
pump (EFP-2) can he utilized and motor driven pump (EFP-1)
can be secured. For the EFP-2 failure case with continued
operation of the motor driven emergency feedwater pump, the
loads from the Nuclear Services Closed cycle Cooling and
Seawater pumps are reduced due to shared flow with che "B"
train pumps. This also resul's in a load below the 30
minute rating. The current scheaule for finalization of the
report is September 1, 1988, and will be submitted by
September 15.

2. The proposed long-term solution control system may pose additional
risk or p. ' ems in more likely scenarios. The reliability of the
Engineert 0 Afeguard Features (ESF) system should be addressed to
assure th. i failures which could prevent operation of EFW or DH
removal are not made more likely, and that defeating a safety

3
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function (i.e., EFW) will not have a significant effect on ESF
reliability. The adequacy of two-out-of-three logic should also
be examined.

RESPONSE: The proposed changes to the Engineered Safeguards (ES) low
pressure injection (LPI) actuation logic provides for
starting LPI on either less than 500 psig Reactor Coolant
System (RCS) pressure or greater than 4 psig . Reactor
Building (RB) pressure when off-site power is available, but
modifies the logic to start on only 500 psig RCS pressure
when the EDG is supplying power. In addition, when the EDG
is supplying power, the proposed change will prevent the
motor driven emergency feedwater pump from starting
automatically and/or trip it if it is operatir.g upon an ES
actuation caused by less than 500 psig RCS pressure. For
the situation where off-site power is available the
emergency feedwater pump will not be affected by the 500
psig RCS pressure ES actuation.

The existing ES Actuation System logic is based on a two out
of three redundancy for reliability and testability. The
system is powered from vital power supplies and is de signed
as de-energize to actuate on the two out of three .'. ev e l ,
while within the redundant train logic it is energize to
actuate to preclude power failures from causing actuation.

The above changes provide the loading intelligence to
preclude the automatic operation of both the motor driven
emergency feedwater pump and the LPI pump, thus the EDG
loading is maintained below its 30 minute rating. In
addition, the proposed modification provides the following:

a. Like the existing CR-3 ES Actuation System, the proposed
LPI/EFW actuation changes will meet all requirements of
FSAR Section 7.1 Protection Systems, including single
failure, on-line testability, status indication and
operational bypasses.

b. The emergency feedwater pump and the LPI pump are
started within the safety analysis timing specifications
when either off-site power or on-site power (EDG) is

.

'

available.

c. Signal diversity is maintained in its present
configuration for accidents where off-site power is
available. The diversity is reduced only in the starting
of the LPI pump on on-site power. Since loss of off-site
power concurrent with an intermediate or large break LOCA
is an extremely low probability event, diversity of
actuation for this combination of events provides little
added protection.
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d. Human factor principles are maintained by not |
introducing new controls and using the same actuation i
logic design for both actuation trains. |

Analysis of the preliminary design was done using
probabilistic risk assessment (PRA) techniques. This j

analysis shows that the additional circuitry will have a i
negligible effect on the overall reliability of the motor I

driven emergency feedwater pump train. A major reason this
impact is negligible is that the circuitry is enabled only
when the "A" EDG output breaker is closed. Thus, the
possibility of inadvertent actuation is eliminated any time
the EDG is not running. In addition, the changes to the LPI
actuation parameters have a negligible effect on the overall
reliability of the LPI trains. The reason for this, like
that above, is that diverse actuation is removed only when
the EDG output breaker is closed.

3. Currently, the Low Pressure Injection System is initiated by
diverse signals, namely 4 psig containment pressure or low RCS
pressure. In the proposed desj7.n, only the latter is used. The
use of an appropriate diverse signal should be addressed.

RESPONSE: The present design utilizes a 4 psig RB pressure as a
diverse actuation signal for LPI. This logic provides an
anticipatory actuation in the event of a large or
intermediate LOCA. However, it is an unnecessary
initiation which results in operation of both LPI and EFW
pumps for other accidents such as small break LOCA's or
steam and feedwater line breaks. The following options have
been considered for maintaining diversity without the
anticipatory nature of the 4 psig signal:

a. Maintain the 4 psig signal on "B" train only.

This approach was discarded on the basis of poor human
factors.

b. Actuate LPI on RB pressure of 30 psig.

This approach was not considered viable because of
uncertainty in the calculation of passive heat sinks and
RB cooler heat removal capabilities. This reduces
confidence of the correlation to an RCS pressure cf 500 |

psig (i.e., greater than expected heat removal
capability could preclude reaching the 30 psi setpoint
during the larger LOCA's), i

c. Disable the 4 psig signal when off-site power is not
available.

Diversity provides protection against common mode j

5
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failures. This protection is most beneficial for high
probability events. Intermediate and large break LOCA,
combined with loss of off-site power, are low probability
events.

Since the diesel loading concern occurs only during a
loss of off-site power concurrent with an - intermediate
or large break LOCA, diversity of actuation for this
combination of events provides little added protection
and could be removed.

The proposed modification maintains uhe 4 psig RB pressure
diversity at all times except when the EDG output breaker is
closed.

4. The battery charger and other loads as appropriate should'be added
back on the EDG.

RESPONSE: FPC agrees and intends to add the battery charger loads
back on the EDG. The design of the modification will be
completed by October 1988. When the EFW/LPI block / trip
modification is installed during Refuel VII, the automatic
tripping of the "A" battery charger will be eliminated. The
tripping of tha heat tracing will be retained. This load
can be reapplied by the operator if needed.

5. Although the proposed long-term solution is conceptually
acceptable, the EDGs would not have a des!.rable capacity margin,
particularly with the return of loads previously removed. You
have indicated that one group of EDG upgrades will be implemented
by the next refueling, and that others are being considered. The
capacity benefit of these upgrades and of those you propose to
implement should be addressed.

RESPONSE: FPC response to this comment is in the section of this
submittal entitled Emergency Diesel Generator Capacity
Upgrades.

6
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EMERGENCY DIESEL GENERATOR CAPACITY UPGRADES

FPC has been working closely with the diesel generator manufacturer,
Colt Industries, to evaluate various alternatives to upgrade the
reliability and/or load ratings of the diesels. The three j
alternatives under consideration are discussed below, including i

possible rating changes.

OPTION 1

Replace existing cylinders with new design cylinders which utilize
double o-rings for better sealing. Existing blowers will be re-built
to increase clearances between impeller and casing to lower the
probability of interference. There is currently a limit of 5 minutes
that the engine can run un-loaded due to blower rotor / housing thermal
deformation concerns. This modification would result in removal of
this limit thus improving equipment reliability. The capacity ratings
resulting from this mocj Cication would be unchanged from the current
ratings:

RATING (kw) TIME LIMIT
0 - 2750 Continuous
2751 - 3000 2000 Hours
3001 - 3300 30 Minutes

OPTION 2

This option involves installing a turbo-blower-series modification
which would include the following:

o Insta31 new blower assemblies,

o Replace blower flex drive gears with gears of a different
ratio.

o Replace turbocharger air inlet piping with straight flow ;

Pipe- ;

o Install auxiliary blower air piping and new air bypass valve.
,

1
o Replace upper and lower pistons with new fixed and cooler

'

design.
.

1

o Install new cylinder liners and double o -rings. |
|

o Replace injection nozzles with new gasketless nozzles.

o Replace fuel / air ratio controls.

This modification will result in the following benefits:

o Increased equipment reliability.

7
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o The air inlet check valve above the turbochargers and
associated piping will be removed, thereby simplifying
maintenance.

o This arrangement provides 20% more air at all loads.-This
results in: 1

1
'

A. Exhaust smoke and temperature are reduced..

B. Cylinder liner, piston and piston ring temperatures
are reduced.

o The improved capacity ratings for this option would be as
follows:

Ratina (kW) Time Limit
0 - 2750 Continuous
2751 - 3000 2000 Hours
3001 - 3150 200 Hours
3151 - 3300 30 Minutes

Theses ratings will allow more operator flexibility in
controlling loads above 3000 kw by providing greater
operating times in the 3001 3150 kw load range. Due to-

incrcases in run time, possible modifications to the enisting
cooling system may be necessary. This was discussed in
greater detail with Colt during a meeting during the week of
July 18, 1988.

OPTION 3

This option also involves the turbo-blower-series modification
discussed in Option 2. However, per analysis recently completed for
FPC by Colt, this option would require replacing the existing radiator
cooling system with heat exchangers. This has the disadvantage of
reducing the EDG reliability by imposing a dependence on an external
cooling system. If installed, this option might require a completely
new and separate closed cycle cooling system for ultimate heat
rejection. FPC is continuing to evaluate this alternative, but does

,

not believe, at the present time, the load ratings increase noted !
below offsets the reduced reliability and additional cost of replacing
the cooling system. The following ratings would result:

RATING (kW) TIME LIMIT
0 - 2850 Continuous i

2851 - 3100 2000 Hours {3101 - 3250 200 Hours
3251 - 3500 30 Minutes

FPC expects to chose an option by the week of August 1, 1988. We will
inform the NRC accordingly, including cost estimates and installation
schedule at or before our August 16, 1988 meeting.

8 I
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EMERGENCY DIESEL GENERATOR HVAC MODIFICATION

The installed modification assumed that 100% of the combustion air for
the emergency diesel generators is drawn through the turbocharger air
inlet filters. A branch duct was installed to provide air directly to
this filter. It was assumed that all of the combustion air would be
drawn into the engine at a temperature equal to that of the outside
(ambient) air. This would have allowed the diesels to operate with

0F. At temperatures aboveinlet air temperatures always less than 105
this the diesel must be de-rated per the manufacturer's
specifications. A more accurate set of assumptions is explained in
the following:

Combustion air, at no load and at reduced load, is supplied to the
engine by the engine driven blowers. At elevated loads
(approximately 1800 - 2200 kw), the air inlet check valve opens
and allows additional air to pass through the turbocharger air
inlet filter, through the two exhaust driven turbochargers and
into the engine. The air that passes through the turbocharger
air filters is in addition to the air supplied by the blower.
Above 2200 kw load approximately 85% of the air required for
combustion is supplied by the blower and the other 15% comes
through the turbocharger inlet filter which is supplied by the new
HVAC branch duct.

Since discovery of this information, FPC has taken the following
actions:

o The branch ducts have been adjusted to direct approximately
2000 cubic feet per minute (15%) cf air to the turbocharger
inlet filters with only one fan in operation.

o Testing has been completed to determine the actual air
temperatures at the blower inlet and other areas.

o FPC is currently evaluating this temperature information to
determine what maximum temperatures might be seen in the
emergency diesel generator (EDG) rooms based upon historical
site specific ambient temperature data.

o FPC met with Colt on July 21 and 22 to evaluate the air
temperature and flow rate data to determine what de-rating
may be necessary,

o A temporary 60 kw dr<-rating, using manufacturers
recommendations, has been imposed on both EDGs until the
problem has been resolved. This is a conservative de"rating
based upon room temperatures reaching 112 0 F. Test data
taken has confirmed that this temperature is conservative.
Taking this de-rating into account, the calculated auto-
connected loads on the "B" generator do not place the "B" EDG
in its 30 minute rating.

9
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o FPC is pursuing, in parallel, additional modifications to the |
HVAC system so that it will supply air to the EDG consistent I

with the operating requirements described above. This
modification will:

1. Add an additional branch duct to the blower inlet, and
,

1

2. Coordinate with possible future turbo-blower upgrades
described in the previous section.

The design of the additional HVAC modification will be completed by
September 23, 1988. FPC is currently evaluating the implementation
schedule for this effort and will provide a firm installation schedule

i
at our meeting with the NRC staff on August 16, 1988.
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ULTIMATE HEAT SINK ;

|
A revised Technical Specification to change the ultimate heat sink '

temperature limit to 95 0F is presently in FPC's committee approval
process. The change request will be submitted to the NRC on or before
August 30.

In response to a commitment made in a letter to the NRC dated May 9,
1988, FPC has completed testing of the Nuclear Services Closed Cycle
Cooling Water (SW) heat exchangers to confirm that the performance
assumptions used in the thermal analysis were conservative. This
evaluation confirmed that the actual heat transfer rate of the heat
exchangers exceeds that which was assumed in the overall SW and
Nuclear S ervices Seawater (RW) System analysis. The overall
cleanliness factor measured exceeds the minimum acceptable limit of
80%. The overall heat transfer coefficient of the SW heat exchangers0under accident conditions, will drop from 629 to 502 BTU /Hr/ F/Ft as
the cleanliness factor decreases from 100% to 80%. An overall heat
transfer coefficient of 497 BTU /Hr/ F/Ft2 was assumed in the post-LOCA0

thermal analysis. Since the actual heat transfer rate exceeds the
rate assumed in the analysis, all of the analysis which support
operation with an ultimate heat sink (UHS) temperature of 95 OF are
conservative.

FPC also evaluated the cleaning schedule for these heat exchangers.
Presently each heat exchanger is taken out of service every 42 days
(with a 10 day window) for shell removal and cleaning and shooting of
all tubes. A review of maintenance records for the past year, has
confirmed these procedures have been regularly implemented.

FPC is continuing to work to determine what Decay Heat closed Cycle
Cooling System (DC) temperatures would result from a Nuclear Services

OF. FPC has confirmed that allSeawater System (RW) temperature of 95
equipment is now qualified to sufficiently high temperatures to
support system operability at 95 0F RW temperatures. Also included in
this work is an evaluation of what DC temperatures would have resulted
based upon realistic decay heat loads and the maximum recorded site
specific RW temperature (90.5 F). This project is on schedule for0

completion by July 29 as committed in FPC's letter dated May 9, 1988.
Following FPC review and approval, the results will be provided to the
NRC at our meeting on August 16.
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ADDITIONAL FEEDWATER PUMP |
l

!
SCHEDULE !

!

,
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.

WILESTONE PREUMINARY DATE

CONCEPTUAL DESIGN SEPTEMBER 89

|

SUBWIT CONCEPTUAL DESIGN TO

NRC FOR REVIEW AND APPROVAL OCTOBER 89

|

FINAL DESIGN JUNE 90

MATERIAL (ON-SITE) FEBRUARY 91

PRE-0UTAGE WORK JUNE - JULY 91

OUTAGE INSTALLATION SEP - NOV 91

(REFUEL 8)
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