




































































































































































































































































































































































3.2

The system pumps (EFW pumps) take suction from efther the conden-
sate storage tank or from the condensor hotwell and discharge to
the 5Gs. In the flow path between the EFW pumps and the 5Gs
there are isolationvalves, check valves, control valves, flow
instrumentation, and pressure instrumentation to control the flow
of EFW to the SGs. The fluid system dtlirn is described n Sec-
::m g: The instrumentation system design {s described in Sec-
m - Ll

Fluid System Design

The EFW system is designed to provide a mimimum of 740 gpm of EFW
to the SGs at 1050 psig within 50 seconds of system inftfation
signal., The system s designed as two redundant trains to {nsure
that the system will meet these requirements with & single fafl-
ure. Figure 3,1-1, depiects the piping and instrumentation dia-
gram.

3.2.1 Suction

The primary water source for both EFW trains 1s the Sefszic
Category 1 condensate storage tank, COT-1., Water is supplied
from this tank through an B-inch (ine with locked open manual
valve COV-103 to separate 6-inch Yines containing normally open
motor operated valves Erv¥-3 and EFV-4,

“An emergency reserve of 150,000 gallons 1s maintained, as required

by technical specifications, within condensate storage tank. Re-
dundant indicatfon and low lTevel alarms for the condensate storage
tank will be provided in the control room.

The main condensor hotwell is the alternative water source avail-
able for the EFM system with a nominal capecity of 150,000 gallons.
Separate B-inch 1ines with normally closed DC-powered valves
EFV-1 and EFV-2 draw suction through an B-inch line with locked
open manual valve EFV-36. The DC-powered valves are interlocked
such that they can be opened only 1f at least one of two DC-
powered vacuum breaker valves is open.

For extended perfods of EPd system operation with a loss of
offsite power, an additional water source is available via the
Fire Service system which has diesel-driven pumps.

3.2.2 Pumps and Discharge Cross-Connect

ER Train B pump, EFP-2, 15 a turbine-driven pump with a rated
capacity of 940 gpm at 1229 osfa pump AP. The desfon recir-
culatfon flowrate 1s 200 gpm with a 700 gpm deliverable to the
steam generators, EPN Train A pump, EFP-1 13 a motor-driven
pump which has the same rated capacity and recirculation flow
as the Train B pump.
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The Train A and B pumps discharge through check valves and motor
operated stop-check valves into 6-inch cross-connected discharge
1ines. The separate cross-connects contain normally open motor
operated valves EFV-14 and EFV-32. These cross-connects permit
either pump to feed e¢‘ther or both steanm generators.

3.2.3 Emergency Feedwater Flow Control Valves

The flow of EFW to each steam generator is controlled by normally

closed pneumatically operated control valves (PWY-X1, and FYV-162,FHY-Y1
and FWV-161) in parallel paths. These control valves are designed

to fail “"open” on loss of afr. Inftfation and control instru-

mentation for these valves 1s described in Section 3.4 of this

report.

3.2.4 Steam Generator EFW Isolation Valves

Each steam generator can be isolated from EFW flow by normally
open motor-operated valves (FWV-11, FWV-14, FWV-32, FWy-33).
These valves are located in the parallel lines upstream of the
EFW control valves. [Inftfation and control {nstrumentation for
these valves 1s described in Section 3.4 of this report.

3.2.5 Recirculation and Test Lines

.Recirculation 11nes are connected to the discharge piping of

the EFW pumps. Recirculation for pump protection 1s accomplished
with normally open flow paths to the condensate storage tank
consisting of small 1ines with check valves, locked thrott)é
valves, and lock-open manual valves.

EFW pumps can be operability tested using the normal recircu-
lation flow paths to confirm the pump and pump drive capability
to operate and produce the required discharge pressure with the
known recirculatfon flow. No change to the normal EFW system
valve 1ineup 1s required to perform this testing.

3.2.6 Steam Supply for the EFW Turbine Driven Pump

Steam supply for the EFW pump EFP-1 turbine is obtained from

both steam gtn-rltur: through six-inch Tines containing check
valves MSV-186 and MSY-187, and normally-open DC motor operated
stop-check valves MSV-55 and MSY-56. The check valve and motor
operated valve provide redundant 1solatfon capability to preclude
blowing down the good steam generator fn the event of steam line
or feed 1ine break. Downstream of these valves the lines jofin
to form a common supply to the pump turbine. Upstream of the
turbine 1s normally closed DC motor operated valve ASV-5. A des-
cription of the controls for this valve 1s contained fn Section
3.4, An alternate steam source fs provided from the auxiliary
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steam system which 1s tied to fossi] fired Crystal River Units
1and 2. This backup steam source {3 manually valved into ser-
vice when required.

Turbine exhaust 1- vented to the atmosphere,
3.2.7 Key Yalve Positions
Direct position indication (e.g., valve stem position) is re-

Quired on a1l remote power operated valves. To comply with
this requirement, the following valves require position 1ndica-

tion:

EFV-3 EFv-11 FWy-135
EFV-4 EFV-33 EFV-14
EFv-1 EFv-32 MSV-55
EFV-2 PV=X1 MSY-56
FWY-Y1 ASV-5 EFY-7
FRY-161 EFV-B FHV-162
FuV-34

3.3 Supporting Systems

The EAV turbine driven pum, and turbine are self-contained
entities without dependencies on secondary support systems. The
,bearings on the turbine and pump are lubricated by slinging ofl
©  from reserviors near the bearings. Lube oil cooling s accom-
plished by heat transfer to the pumped fluid.

The EFW motor driven pump and pump motor bearings are lubricated
by slinging of1 from reserviors near the bearings. Lube ofl and
motor cooling s provided by the nuclear service closed cycle
cooling system. Two of the three cooling water pumps receive
diesel-backed power.

3.3.1 Power

The two EFW trafins are powered from diverse power sources. EFY
pump EFP-Z s turbine driven and EFW pump EFP-1 1s. AC power motor
driven with back-up power from the diesel generator. The follow-
fng normally open valves in the EFW system are also on AC power
with back-up power from the diesel generator: EFV-1, EFV-4,
EFV-7, and E.v-8B.

To ensure ER! flow in the event of a loss of all AC power, the
turbine driven pump train derives its power from the steam gener-
ators for the pump and from a battery-backed DC buss for its
steam supply valves. The following valves are battery backed

OC power: EFV-1, EFV-2, EFV-11, EFY-33, EFV-14, EFV-32, MSY-55,
MSV-56, and ASV-S.

3.3.2 Service Alr
EFW flow control valves are pneumatic with FY=-X1 and FWV-161
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supplied from system A, FWVy] and FWV-162 supplied from system
B of separate redundant air reservior systems with diesel backed

air compressors.
3.4 EFIC Instrumentation Description

The emergency feed initiation and control system (EFIC) {s an
instrumentation system desfgned to provide the following:

1. Initiation of emergency feedwater (EFW),

2. Control of EFW at appropriate setpoints (approx. 2, 20 and
31 feet),

3. Level rate control when required to minimize overcooling,

4. Isolation of the main steam and main feedwater lines of a
depressurized steam generator,

5. The selection of the appropriate steam generator(s) under
conditions of steamline break or main feedwater or emergency
feedwater 1ine break downstream of the last check valve,

6. Termination of main feedwater to a steam generator on approach
to overfill conditions, and

7. Termination of EPW to & steam generator on approach to
overfill conditions.

The emergency feed {nitiatfon and control system (EFIC) {s
f1lustrated in Figures 3.4-1 thruough 3.4-7. Figure 3.4.1
i1lustrates the E!gﬂ organization while the remaining figures
f1lustrate the individual logics that comprise the system.

The EFIC - see Figure 3.4-1 - consists of four channels (A,B,C,
& D). Each of the four channels are provided with input, initiate,
and vector logics. Channels A and B also contain trip and control

logics.

Each channel monitors inputs by means of the input logic, ascer-
tains whe*her action should be inftiated by means of the inftiate
logic and determines which 5Gs should be fed by means of the

vector logic.

Channels A and B monitor inftiate signals from each of the four
initiate logics by means of the trip logics to transmit trip
signals when required. Channels A and 8 also exercise control

of emergency feedwater flow to the 56 by means of control logics
to maintaim SG level at prescribed values once EFW has been
inftiated, In additfon, Channels A and B monitor SG A and B
overfill signals originating in the Channel A, B, C and D initfate
logics. By means of trip logics, Channels A and B terminate

21T feedwater to a steam generator that {s approaching overfill.
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3.4.1 Input Logic

The input logic, depicted in Figure 3.4-3, 15 located in each
of the channels. The 1nput logic:

1. recefves the unput signals 1isted in Figure 3.4-3,
2. provides input buffering as required,

3. compares analog signals to appropriate setpoints to develop
digital signals based on analog values,

4. provides for the injection of test stimuli, and

5. provides buffered Class 1E signals and fsolated non-1E
signals.

3.4.2 Initfate Logic

The initfate logic, depicted in Figure 3.4-4 s located in each
channel. The initiate logic derives its fnputs from the input
logic and provides :ifu‘ll which result in the fssuance of trip
signals via the trip logics in Channels A and B.

The initfate logic 1ssues a call for ERN trip (to the trip logic)
-when :

1. all four RC pumps are tripped,
both main feedwater pumps are tripped,
the level of efther steam generator is low,

either steam generator pressure is low, or

Lo LY ™ R Y ]

either of two anticipatory trip (trips not yet assigned) are
present.

Other functions of the inftiate logic are:

1. 1issue 2 call for S6G A main feedwater and main steamline iso-
latfon when SG A pressure 1s low,

2. f1ssue a call for SG B mafn feedwater and main steamline iso-
latfon when SG B pressure is low,

3. signal approach to 5G A overfill when 56 A level exceeds a
high Tevel setpoint,

4. signal ap ch to SG B overfil] when SC B leve) exceeds a
high level setpoint, and

5. provide for manually inftiated individual shutdown bypassing
of RC pumps, main feedwater pusps, and SG pressure initiation
of EPM as a function of permissive conditions. The bypass{es)
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are automatically removed when the permissive condition
terminates

6. Provide for maintenance bypassing of an EFIC initiate logic.
3.4.3 Trip Logic

The trip logic 1s 11lustrated in Figure 3.4-5. The trip logic
of the EFIC employs a 2 (l-out-of 2) format. This format pro-
vides for easy one step testing from input logic test switches

to the initiated controllers. Testing is facilitated by locat-
ing the AND portion of the 2(1l-out-0f-2) logic in the controller.
A characteristic of coincidence logic systems is that a test
stimul1{ inserted at the input pmurm to the first AND ele-
ment of the system and no further. Since the first AND element
of the EFIC 1s 1n the controller, test stimul{ inserted at the
fnput Togic will be propagated to each controller.

The trip logic is provided with five 2 (l-out-0f2) trip networks.
These networks monitor the appropriate outputs of the inftiate
Togfics in each of the channels and output signals for tripping:

1. emergency feedwater.

'2. S6G A main steamline ! olation.
3. 56 B main steamline 1solation.
4. SG A main feedwater isolatfion.

5. 5G B main feedwatar isclation.

It should be noted, for the later discussion of the vector logic,
that the trip logic outputs a signal when 2 2 (l-out-o0f-2) trip
of EFW occurs. Also, note the presence of the vector enable
switch,

Refer to Figure 3.4-1 = trip logics are contained in Channels A
and B only per the two train EFW system,

For each trip function, the trip logic s provided with two
manual trip switches. This affords the operator with a means
of manuall’ tripping the selected function by dlpr‘lll'lﬂ’i both
switches. The use of two trip switches allows for testing the
trip switches and also reduces the possibility of accidental
manual initfation.

Once a trip of the trip bus occurs, the trip 1s latched, A
manual reset switch 1s provided for breakdown of the latch.

On a trip occurs, the trip can only be removed by manual reset
sdtion following return ofthe inftiating parameter to an untrip
value except as described in the next paragraph.
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So that the operator may resume manual control of EFIC inftiated
devices following a trip, each trip logic 1s provided with a
manual pushbutton. Operation of the manual pushbutton:

1. will have no «ffect on the trip logfic so long as a trin
condition does not exist,

2. will remove the trip from the trip bus only so long as the
switch 1s depressed in the case of a one half trip (efther
bus: but not both tripped). This allows for testing the
manual function.

3. will remove the trip from both busses so long as a full trip
(both busses are tripped) exists. This {s accomplished by
means of latching logic. Institutiom of the manual function
21so breaks the trip latches so that, 1f the inftiating
stimulf clears, the trip logic will revert to the sutomatic
trip mode in preparation for tripping 1f a parameter returns
to the trip region.

Trip signals are transmitted out of the EFIC by activating a
relay thereby r’:ing power onto trip busses. In this manner,
the EFIC provi power to energize the control relays whose
contacts form the AND gatts in the controllers.

- 3.4.4 Vector Logic

The vector logic - Figure 3.4-6 - apperars in each of the EFIC
channels - Figure 3.4-1. The vector logic monitors:

1. SG pressure signals,
2. SG (A and B) overfill signals, and

3. ER trip signals (vector enable) originating in Channel A
and B emergency feedwater valves.

The vector logic developes sfgnals for open/close control of steam
generator A and B emergency feedwater valves.

The vector logic outputs are in neutral state (nefther open nor
close) until enabled by trip signals (vector ensble) from the
channel A vr B trip logics. Once enabled, the vecotr logiec will
fssue close commands to the valves associated with any SG for
which an overfil1l signal exists.

When enabled and with no overfill signals present, the valve
open/close commands are determined by the relative values of
steam generator pressures as follows:

CRJ 032251
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SG A Yalve S6 B Yalve

Pressure Status Command Comma nd
SG A & B>Setpoint Open Open
SG A> Setpoint & SG B < Setpoint Open Close
S6 A < Setpoint & 5G B> Setpoint Close Open
SE A ¢ Setpoint & SG B < Setpoint
SGALB Hithi:nfsu Open Open
SGA 150 psit >SG B Open Close
SG B 150 pst1 < SG A Close Open

3.4.5 Control Logic

The control logic is depicted in Figure 3.4-2. The logic for
operation of the transfers (T1, T2, T3, T4, T5, T6, T7, and TB)
depicted in Figure 3.4-22 1s 11lustrated in Figure 3.4-2b,

For each SG (A and B) there are two controls which are auto-
matically selected by transfers T1 and T5 respectively, See
Figure 3,4-2b - the two ‘oot level setpoint control s selected

- -when an EFW trip occurs with one or more reactor coolant pumps
operating. A level rate control with a twenty foot setpoint is
selected when an EFW trip occurs with no reactor coolant pumps
operating. The level control circuit is industry standard; the
unique Tevel 1s discussed below.

The characteristics of the Tevel rate limited follower are impor-
tant in the following discussions. As the level signal changes,
the rate output of the follower will follow 1t exactly so long
as the rate of change does not exceed the predetermined rate
1imit values. The rate 1imit values given (4 inches per minute
for im:rnlinr level rates and 200 inches per minute for de-
creasing level rates) are approximate for purposes of 11lus-
tration. If level rate is increasing at greater than four
inches per minute, the output of the rate limited follower will
increase at four inches per minute, Once the rate of increase
decreases to four inches per minute or less the output rate of
increase 111 follow the fnput rate of increase. The functfion
is similar for decreasing level except that the rate limit {s
approximately 200 inches per minute.

Reference Figure 3.4-2b - with no RC pumps operating the twenty
foot setpoint will be selected and applied to one input of the
Tow selector, As SG level falls, the output of the rate limited
follower will lag actual level by twelve inches (twelva inch
bias added to the Tevel signal in the summer). When the rate
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limited signal (level plus twelve inches) becomes less than
twenty feet, the rate limiter signal will appear at the sub-
tractor (delta). The output of the subtracter will be approxi-
mately a negative 2ne foot level error signal which will start
opening the control valve ever wider through the proportional
plus integral. The increasing flow should halt the drop in
1l:‘ﬂ and yltimately start the leve to increase toward the set-
point.

If the level increase 1s more rapid than four inches per minute,
the error signal out of the subtractor will decrease. This s
due to the fact that the direct level input to the subtractor
is not rate limited while the rate 1imited signal 1s. This ac-
tion will control the control valve so that the rate of approach
to the setpoint does not exceed four inches per minute.

When Tevel exceeds nineteen feet, the Tow selector will Tock
the twenty foot setpofint into the subtractor. During the last
foot of 1evel increase the error output of the subtractor will
gradually reduce.

See Figure 3.4-2b - transfer logics 4 and 8 allow for selection
of a manually inserted setpoint (11lustrated as a twenty eight
foot setpoint). The log.c s arranged so that manual may be
selected before and after an EFd trip. However, the twenty foot
- 'E:nttpull;t will automatfically be selected on the occurrence of an
trip.

See Figure 3.4-2b - transfer logics T2, T3, T6, and T7 allow

for selection of hand control of emergency feedwater control

valves before and after an EFW trip. However, automatic oper-

Egnn a;n'l automatically be selected on the occurrence of an
tl" Pl :

3.4.6 Output Signmals

Figure 3.1-1 {1lustrates the application of EFIC signals to a
simplified emergency feedwater system. Salient features of
the arrangement are:

1. The channel A EFW trip signal starts the electric emergency
feedw.ter pump. The Channel B trip logic admits steam to
the turbine powered emergency feedwater pump. With this
arrangement, at least one pump will be started with a sin-
gle fatlure of the A or B trip logics.

Also, given a faflure of channel A, B, C, or D fnitfate lo-
gics, both pumps can be started due to the 2 (l-out-af-2)
character of the trip logic. The cross-connects between
the discharges of the two emergency feedwater pumps allows
either pump to supply feedwater to both SGs.

2. 1f the cause of the EFW trip 1s Tow SG pressure in 5C A,
EFd will be tripped as in 1 above. In addition, the trip
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logics 1n channels A and B will 1ssue SG A main steamline
and main feedwater isolation trip signals. The channel A
and B trip logics will redundantly 1solate SG A main feed-
water. With the occurrence of low pressure in 56 A main PN
to that generator will be terminated in the presence of a
single failure.

3. lIsolation of SG B main steam and main feedwater lines occurs
in the same way as descrived in 2 above for SG A except
that the channel A and B Sg B main feedwater and main steam-
1ine trip logics are employed.

4. Given the condition where both SG pressures are low, the
events described in both 2 and 3 above will occur.

5. The emergency feedwater path to each SG consists of para-
11el control valves and parallel isolation valves. This
allows feeding when required in the presence of a single
valve failure. It also allows closure of the flow path
when required in the presence of a single failure. Since
each of the four valves receives vector close signals from
different channels, the path will be closed when required
by the vector logics in the presence of the failure of a
single vector logic.

In the open direction, the 1solation valves receive open
vector commands, from channels C and D, when feeding of the
56 1s required. The control valves, under these conditions
will open as dictated by the control logics in channels A
and B, In this way, a generator will be fed when required
in the presence of a failure of channel A, B, C, or D.

3.4.7 Interface with Valve and Pump Controllers

A1l valve and pump controllers shall be designed such that
signals from the EFIC system will override any other control
signals., Also, when an EFIC signal 1s removed, the controller
design shall be such that valves (other than the EFY control
valve) will not change position and pumps will not change

state without a specific manual command. When the vector logic
close command to the EFW control valve is removed, the control
valve s.a11 be positioned as required by the EFW control system
or the manual control as selected.

3.4.8 Input Signals
3.4.8.1 OTSA'Level Sensing
Figure 3.4-8 contains the proposed arrangement for OTSG level

sensing. The acceptability of this design will depend on the
accuracy of the measurement. This accuracy will be determined

in the detailed design.
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To provide for Tow Tevel control and initiation signals for the
emergency feedwater, four differential pressure transafitters
(dP transmitters) will be added. The sensing lines for these
transmitters will be connected between the -uiltinr level sens-
ing connection located 251 inches above the datum line of the
OTSG (277" above tue face of the tube sheet) and the drain 1ine
connections located 5" below the face of the tube sheet.

To provide high level control and overfill protection signals,
four dP transmitters will be added. The upper sensing connec-
tions will be manifolded with the upper sensing line of the
existing operating range level transmitters. The lower sensor
connection will be connected to the drain 1ine connections.

Thare are four drain 1ine connection (located approx. 5° below
the face of the tube sheet) which can be used for the lower

sensing 1ines of all added transmitters. These will be mani-
folded as necessary to best serve the redundancy requirements.

3.4.8.2 Main Steam Header Pressure

To provide for steam generator pressure input, four transmitters
will be provided on each steam generator.

3.4.8.3 Trip of Main Frrdwater Pumps

To input, pump trip indication signals will be provided parallel
from pressure switches used for anticipatory reactor trip in-
put through the NI/RPS.

3.4.8.4 Trip of Reactor Coolant Pumps

To input pump trip indicatfon, sfgnals will be provided from
NI/RPS. These inputs are from power pump monftor units.

3.4.8.5 Additional Input Signals Identified in 2.1.2
This section to be completed as part of -the detailed design.
3.4.9 EFIC Trip Testing

Figure 3.4-7 11lustrates the trip philosophy of the EFIC in
simplif'cd form for one EFIC trip function {l.g.. ERd trip).

For purpases of the following discussion, the test pushbuttons
associated with each bistable 1s capable of forcing the bistable
fnput into the trip regfon. The bistables employ a low dead
band so the bistable will reset once the pushbutton is released.

Complete trip testing (input to controllers) may be inftiated

from the input Togic in each of the channels. [Depressing the
pushbutton in Channel A will trip the Channel A bistable and:
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2.

The Channel A initfate logic will transait initfate signals
to both the Channel A and B trip logics.

The Channe® A and B trip Togics will half trip (trip one
of the two trip busses).

The Channel A and B trip logics will latch 1n the half
trip. The half trip will be retained after reset of the
bistable. This tests the latching circuit.

Each controller recefving the half trip will acknowledge
the half trip by transmitting a test confirmation signal
essuming all controllers are functioning properly.

A full complement of test confrim signals will satisfy the
AND gate in both Channel A and B. The result fs that the
confirm lampy will indicate test success.

The trip logic reset switches can now be depressed to reset
the half trip. The confirm lamp should go out.

If some but not all controllers were to ressond due to a
malfunction, the confirm lamp will flash. (Off normal may
may be indicated by some means other than flashing in the
final design).

4.0 SYSTEM LIMITS, PRECAUTIONS AND SETPOINTS

4.1 Limits and Precautions

1.

EFW Flow Limits

Maximum allowable flow - Later gpm/SG
Minimum allowable flow - Later gpm/SG

SC Level Limits

Maximum allowable level - Late= fest
Minimum allowable level - Later feet

EFW Pump Suction Pressure

EFP-1 minimum NPSH - Later feet
EFP-2 minimum NPSH - Later feet

System Limits (Design)

Pressure - Later g:ig

Temperature - Later “F

Minimum Pump Recirculation

EFP-1 + Later gpn

EFP-2 Later gpm
20

CR3 032258




5.0

6.0

4.2 Setpoints
This sectfon will be completed as part of the detailed design.

OPERATION

The EFV system operatfon will be defined as part of the detafled
design. e following modes of operation will be considered.

1. Hot shutdown to full power.

2. Cooldown from hot shutdown to cold shutdown.

3. Heatup from cold shutdown to hot shutdown.

CASUALTY D VERY P

This section will be completed as part of the detailed design.
1. Perfodic tests.

2. Maintenance at power.

3. Maintenance during cold shutdown.
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APPENDIX A
TABULATION OF DRAWING NUMBERS VS. FIGURE NUMBERS

FOR
CRYSTAL RIVER-3 EPd SYSTEM
FIGURE NUMBER B84 _DRAWING NUMBER
i.1-1 - 11212320
3.4-1 1121443¢
3.4-2a 1121436¢
3.4-2b 1121435¢
3.4 1121437¢
3.4-4 1121438¢
3.4.5 11214420
3.4-6 11214398
3.4-7 1121440¢
"3.4-8 1121881¢
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OIPSEL GENERXITR "A" & "B"
7 DAY EXTENED LOAS

The Eomrgency Diesal Gersrator (EDG) loading submittal of February 29, 1988
covered the autamatic leading for the first 10 minstes. This submirea’
represents the loading from 10 mimutes to seven days.

Tables 1 and 2 of this doouant tabulats the "A" EDG 10 mincta to seven day
exterded tize loads including both the autcmatically spplisd loads and the
marually applied loads with "i" EDG fallure. The loads remain within the 2720
hour 1000 KW rating of the diesel genarator for both existing coditiors ac
after the irstallation of tha Refuel VII medifications.

Tables J amd 4 of this documant tabulats the "B" EDC 10 minuta to seven day
exterded tioe loads including both the automatically epplied loads armd the
marually spplied loads with "A" EDG fallure. The leads reesin within o= 2000
hour 3000 K¥ rating of the diesel generator for both existing comdlitions ac
after the irstallation of the Refusl VII mdifications.

Failure of the staasm driven Emargucy Feshatar Purp (IFP-2) results in sharing
of locacs bet.ean "A" ard "B" EG's. Therefore, the "B" EG failure vill bo-¢

2924 K and coours stasn line break outside the Feactor Bullding. Afzer
the Refual VII modifica the maximsm "A" EIC loading with "B EIC failu-w
is 2879 KW ard ocours during the 0.07 sq. £T. arnd 0.04 8q. fT. Intermediate

f motor driven Emsrgerncy Feedwater Pump (EFP-l) does not affec:
£ EG becauss EFP-2 is stam driven. Tharefore, the A" OO
fallure will bausrd all scenarics for tha "B" G loading projectad for seven
difications the modmm "B* [0S loading witk "A®
G fallure is 2939 KW and comurs during the 0.07 sg. fT. ard 0.04 sg. fr.
VII edificatios the maxiom “p
cacding with "A"™ IO fallure is 2895 MW ard cocurs during the 0.07 sq. 4.
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large Break LOCA - 14.4 Sq.-Ft.
Time After Ereak J0a
Total Fower (k) 2726.4
Int- m m - n-’ Hi-n-
Tize Aftar Break J0m
Total Fower (k) 2726.4
Int. Break IOCA - 0.07 Sq.-Ft
Tioe Aftar Break J0m
Total Fower (k) 2879.4
Int. Break LOCA - 0.04 Sq.-Ft.
Tima Aftar Break Jom
Total Foumr (kw) 2682.4

¢
{
;

. U-Ul. h.-ﬂ.‘-

Tizme Aftar Break 0=

Total Power (kw) 2705.9
Steaz Lire Ereak Irside RB

Tize After Ereak J0m

Total Power (o) 2718.4
Steam Line Break Outside FB

Time After Break o

Total Fower (k) 2784 .4
Feschatar Line Break Inside RP

Tima After Break J0a

Total Powar (k) 2718.4

1h 1d
2319.4 2160.4

1h d
2319.4 2160.4

1h ah
2654.4 2790.1

Jim 1h
2879.4 2654.4

1h 10.5h
2457.4 2610.1

1n pI-|
237 .4 2180.4

1h 1d
2876.4 2180.4

2876.4 2180.4

ih 14
2876.4 2180.4

d - 74
2180.4

4 - 74
2180.4

1d d=-7d
2180.4 2180.4

ih 14
2790.1 2180.4

d-7d
2180.4

pr-1 id=-7d
2180.4
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EDG~JA LOADING WITH EDG~3B FAILURE

. FRESENT PLANT CCHFICORATION
TARLE 2
large Break LOCA = 14.4 Sq.-Ft.
Time Aftar Ereak J0m 1h 14 14=74
Total Fowar () 2726.4 2119.4 2160.4 2180.4
IHL mm-ﬂ-!ﬁ.-ﬂ. :h 1.'h l.ﬂ Iﬂ-'l'd
Total Fowar (o) 2726.4 2319.4 2360.4 2180.4
Imt. Break LOCA - 0.07 Sq.=Ft.
Tize Aftar Break Jom lh Jh 14 1d = 74
Total Fower (lv) 2584.4 2794.4 2790.1 2180.4 2180.4
Int. Break LOCA - 0.04 Sq.-Ft.
Time After Break 30m b ] ih 3h 14 1d = 74
Total Powar (o) 2022.4 2584.4 2794.4 2790.1 2180.4 2180.4
Small Break IOCA - 0.01 Sg. Ft.
Tims After Break J0m ih 0.5 ud ld - 74
Total Power (lv) 2845.9 2597.4 2610.1 2180.4 2180.4
Stazs Line Break Inside FB
Time Aftar Break J0m 1h 14 14 - 74
Total Powar (av) 2858.4 25.4.4 21B0.4 2180.4
. Staam Line Break Outside RB
Tize Aftar BEreak Jom 1h id 4 -74
Total Power (kw) 2924.4 2532.4 2180.4 12180.4
Feechaatar Line Ereak Irside RB
Time After Break 30m ih 1d 14 - 74
Total Fower (kw) 28%8.4 2512.4 2180.4 2180.4
OTSS Tubs
Tims Aftar Break J0m 1h 14 d-74
Total Power (k) 2923.4 2531.4 2180.4 2180.4

HMENT
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EDG~1D LOADING WITH EDG-1A FAILLRE
' WITH FLARED MOOIFICATIONS INSTALLED
TARLE 3

Tima Aftar Ereak Jom 1h 14 id - 7d
Fowar (las) 2830.8 242).8 2464.8 2284.8

Total Fower (i) 2830.8 2423.8 2464.8 2234.8
Int. Brasak LOCA = 0,07 Sq.-Ft.
Time Aftar Bruak I0m ih Jh 14 14 - 74
. Total Pover (lov) 2548.8 2758.8 2894.5 2284.8 2284.8
Int. m m - ﬁ;ﬂ ﬂ.'ﬂ;
Tiss Aftar Ereak Jta 3 ih 3h 14 14 - 74
Total Power (o) 2251.8 2548.8 2758.8 2094.95 2284.8 2284.8
Srall Ereak LOCA = 0.01 Sq.-Fr.
Tioe AZtar Break J0m inh 0.5h 14 da-74
Total Power (k) 2351.8 2551.8 2714.5 2284.8 2284.8
Staan Line Break Inside FB
Time Aftar Ersak J0m " id id - 714
' Total Fower (lov) 2286.8 2496.8 2284.8 2284.8
Stean Line Ersak Cutside RB
Tims Aftar Break Jom 1h id d4d-7d4
Total Fower (lav) 2286.8 24956.0 2284.8 2284.8
Feahatar Lirs Break Inmids RB
Tize Aftar BEreak Jom 1h 1a 4d-7d
Total Power (lw) 2206.8 2496.8 2284.8 2284.8
OTSG Tube Rpture
Tios After BEreak Jom ih 14 4 -74
Total Powar (k) 2491.8 2636.8 22B4.B 2284.0

ATTACHMFNT
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IDG-38 LOADDIG WITH IDG-1A FAILDRE

TAELE 4

Large Break LOCA = 14.4 5q.-TT.

Time After Break in 14 14 =-7d

Total Power () 2070.9 2463.9 2504.9 2214.9
Ltt. Break LOCA - 0.5 Sq.-Ft.

Time Aftar BEreak Jom 1h 14 14 =74

Total Pover (lov) 2870.9 2463.9 2%04.9 2324.9
Int. m m e 'ﬂ't“ ﬂ;'ﬁ.

Time Aftar Break J0m 1in ah 14 14 = 74

Total Power (lkov) 2728.9 2938.9 2934.6 2324.9 2324.9
Irt. Break IOCA = 0.04 Sq.-Ft.

Tizs Aftar Break im 1h Jh 14 14 - 74

Total Fower (law) 2531.9 2728.9 2938.9 29)4.6 2324.9 2J24.9
Ssall Break IOCA - 0.01 Sq.-Ft.

Ti=a After BEreak 30m 1h 10.%h 4 14 =74

Total Powar (k) 2531.9 2741.9 2754.6 2324.9 2324.9
Staam Line Break Inslde FB

Tima Aftar Break J0m 1ih id 14 - 74

Total Power (k) 2466.9 2676.9 2324.9 2324.9
Staan Lire Break Outsids RB

Tizme Aftar Ereak J0m 1h 14 14 =74

Total Fower (k) 2466.9 2676.9 2324.9 2324.9
Feachatar Line Erwak Inmids RB

Tise Aftar Break Im ih 14 14 - 74

Total Powar (k) 2466.9 2676.9 2324.9 2324.9
OTSG Tube Rypturs

Tizm Aftar Break J0m ih b1 | 4 =-7d

Total Fower (k) 2531.9 2676.9 2324.9 12]14.9
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Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: S.A. Varga

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

Dear Sir:

In recent discussions I became aware that You have not been

formally updated on several key subjects. Subseguent
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 Feedvater Pump, Emergency Diesel |
Generator and Ultimate Heat Sink). The fourth, ATWS, is the

subject of a B&W Owners Group meeting next week. Following |
development of a consensus among the Owners 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 VII installation if the issues can be resolved.

CR3 058119
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July 22, 1988
3F0788-18
Page 2

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,

Vice President

Nuclear Operations

WSW/¥KRW/dhd
Attachment

xc: Regional Administrator, Region II

Senior Resident Inspector
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ATTACHMENT 1
ADDITIONAL FEEDWATER PUMP

FPC will install an additicnal 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 remecval, in
the event of the total l-nss of main and emergency feedwater, thereby
reducing reliance cn 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 preclude HPI/PORV
cooling if possible. FPC has been working with the NS55 vendor (BE&W)
on pump sizing analyses. The final decision on the size of the pump
will be made prior to our August 16, 1988, neeting with the stare,
Attachment 2 shows the overall schedule for the design, material
procurenent and installation of this pump. Attachments 3 and 4 show
the preliminary flow schematic and an electrical one line drawving 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 rrom 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 (sanme as
emergency feedwater) of ooth steam generators.

o The new pump will be motor driven. A preliminary review was
performed to ascertain that additional capecity required to
power the pump is available from the 6&%00 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
a full flow recirculation test line with local flow
indication.

o To the extent practical, the nev pump and motor will be self
contained, with little or no reliance on external support
systems (eg. cooling, lubrication etc.).

1
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The feedwater flow will be independently controlled to each
stean 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:

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 stean
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 stean. Additicnally, 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.

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

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

A rTeview was conducted of existing loss of feedwater,
analyses (eg. Anticipated Transient Operator Guidelines, EFW,
etc.).

CR3 058122




EMERGENCY DIESEL GENERATOR LOADING CONCERNS

On March 30, 1988, FPC met with the NRC staff tc discuss the energency
diesel generator loading concerns at CR-J. 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
bea completed by Novembaer, 1988 and submitted to the NRC at that time. i

In a May 12, 1988 letter summarizing the March 30 meeting with FPcC,
the NRC requested answers to four issues (a2 - d) regarding emergency
diesel generator (EDG) loading. A similar request for information on
five issues (1 - S5) 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 repetitiocn.

1. During certain events, both the EFW and DH pumps may be necessary
for plant contrel 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 ot long term support
equipment requirements. A preliminary report predicts EDG
loading during the 7 aay 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
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 230 minute rating for the "B" EDG
failure case because the turbine driven emergency feedwater
pump (EFP-2) can be 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
Seawvater pumps are reduced due to shared flow with the "B"
train pumps. This also results in a load below the 20
minute rating. The current schedule for finalization of the
report is September 1, 1988, and will be submitted by
September 15.

2. The proposed long-tera solution control system may pose additional
risk or problems in more likely scenarios. The reliability of the
Engineered Safeguard Features (ESF) system should be addressed to
assure that 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 adeguacy of two-out=of=-three logic should also
be examined.

RESPONSE: The proposed changes to the Engineered Safeguards (ES) low
pressure injection (LPI) actuation 1logic 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. 1In 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 operating 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 50¢C
psig RCS pressure ES actuation.

The existing ES Actuation System logic is based on a t&> out
of three redundancy for reliability and testability. The
systen is powered from vital power supplies and is designed
as de-energize to actuate on the two ocut of three level,
while within the redundant train logic it is energize to
actuate to preclude power failures from causing actuation.

The above changes pr vide 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
configurazion for accidents where off-site powvaer is
available. The diversity is reduced only in the starting
of the LPI pump on on-site powar. Since loss of off-site
powar 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 facter principles &are naintained by not
introducing new controls and using the same actuation
logic design for both actuation trains.

Analysis of the preliminary design was done using
probabilistic risk assessment (PRA) techniques. This
analysis shows that *he additional circuitry will have a
negligible effect on the overall reliability of the motor
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 FDG 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 ocutput 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 design, 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 actuaticn 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 brezk 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 onlv.

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 coolnr heat removal capabilities. This reduces
confidence of the correlation to an RCS pressure of 500
psig (i.e., greater than expected heat removal
capability could preclude reaching the 30 psi setpoint
during the larger LOCA's).

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

Diversity provides protecticn against common mode

5

CR3 058125




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 conly 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 p-otection
and could be removad.

The proposed modification maintains the 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 the heat tracing will be retained. This load
can be reapplied by the operator if needed.

5. Although the proposed long-term soclution is conceptually
acceptable, the EDGs would not have a desirable 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.
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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
alternatives under consideration are discussed below, including

possible rating changes.

OFTION 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
r-lglting from this modification would be unchanged from the current
ratings:

BATING (kw) IIME 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:

] Install new blower assemblies.

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

o Replace turbocharger air inlet piping with straight flow
pipe.

o Install auxiliary blowver air piping and new air bypass valve.

o Replace upper and lower pistons with new fixed and cooler
design.

o Install new cy.inder liners and double o-rings.

o Replace injection nozzles with new gasketless nozzles.

© 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:

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:

0 = 2750 Continucus
2751 - 3000 2000 Hours
o0l - 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
increases in run time, possible modifications to the existing
cooling system may be necessary. This was discussed in
greater detail with Colt during a meeting during the week of
July 18, 1988.

QPTION 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 coocling 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:

BATING (kW) IIME LIMIT
0 = 2850 Continucus
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.
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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 egual to that of the ocutside
(ambient) air. This would have allowed the diesels to operate with
inlet air temperatures always less than 105 °F. At temperatures above
this the diesel must be de-rated per the panufacturer'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 additicnal 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 kv load approximately B85% of the air regquired 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%) of air to the turbccharger
inlet filters with only one fan in cperation.

o Testing has been completed to determine the actual air
" tenmperatures 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 de-rating, wusing 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 ©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.
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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
with the operating requirements described above. This
modification will:

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

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
at our meeting with the NRC staff{ on August 16, 1988.

10
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ULTIMATE HEAT SINK

A revised Technical Specification to change the ultimate heat sink
tepperature limit to 95 °F 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 & 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
assunmptions 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 Services Seawvater (RW) System analysis. The overall
cleanliness factcr measured exceeds the ninimum acceptable limit of
80%. The overall heat transfer coefficient of the SW heat exchangers
under accident conditions, will drop from 629 to 502 BTU/Hr/°F/Ft< as
the cleanliness factor decreases from 100% to B0%. An overall heat
transfer coefficient of 497 BTU/Hr/°F/Ft was assumed in the post-LOCA
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 °F are
conservative.

FPC also evaluated the cleaning schedule for these heat exchangers.
Presently each heat exchanger is taker 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
Seawater System (RW) temperature of 95 °F. FPC has confirmed that all
equipment is now qualified to sufficiently high temperatures to
support system operability at 95 °F RW temperatures. Alsc included in
this work is an evaluation of what DC temperatures would have resulted
based upon realistic decay heat loads and the maximum vecorded site
specific RW temperature (90.5 °F). This project is on schedule for
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

SCHEDULE

MILESTONE

CONCEPTUAL DESIGN

SUBMIT CONCEPTUAL DESIGN TO
NRC FOR REVIEW AND APPROVAL

FINAL DESIGN

MATERIAL (ON-SITE)

PRE-OUTAGE WORK

OUTAGE INSTALLATION

PRELIMINARY DATE

SEPTEMEER 89

OCTOBER 89

JUNE 90

FEBRUARY 91

JUNE - JULY 91

SEP - NOV 91
(REFUEL 8)
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April 17, 1996
Florida Power - CRJ
15760 W, Powscline Street
Crystal River, FL 34428 ‘

Anention: M.U. Rabwnan

Subject:  Crystal River Uskt 3
Emargency Diesel Generatons i
Load Excursioa |

Refereace (1) Florida Power NED#6-0227, dated 4/10/96

Gentlemen,

hmmﬁJn{t}aﬁuthM -ummmmmmmL
to 2 saconds during suarting is not expected to have e adverse affact on the gnset

that pauhiple excursions will heve a comulstive effect that can
distress.

It should be noted
increase potential for

- piston bushing extrusion ,

i

opersting
end laspections should be acheduled to
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Stevenson
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Apnl 25, 1996

Florida Power - CRJ !

15760 W. Powarline Strest

Crymal River, FL 34428

Anenton: M.U. Rahman

Subject: Crynal River Unit 3
Emergency Diesel Generaton
Load Excursion

Reference (a) Florids Power NED96-0264, dated 4724/96
()  Coltec Letter dated 41796
Gentlemen’ .

-

In response to Reference (a), please be advised that & one-time event identified per Reference (1)
is not expected to have an adverse effect on the genset.

Piease refer to Reference (b) for multiple svent effects on the genset.
If you have any questions or request additional information, plese contact me at 608-164-8424.
*f-rrwl:r
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U. S. Nuclear Requlatory Commission
Region IX

101 Marietta Street, N.W.

Suite 2900

Atlanta, GA 30323

Attention: Stewart D. Pneter

Dear Mr. Eoneter:

|
R
|
.
;
3
E
1
5
]
|

FFC identified on August 31, 1989 that the "B" battery train has a different locad
profile than calculated or tested. The difference is due to a non-safety backap
generator seal oil pump that loads within 2= minutes rather than within 60 mirutes
as originally assumed in the profile calculations. This error was found by an FFC
system engineer working on the battery replacement project scheduled for Refuel 7.

FFC has also experienced problems with surveillance cn the batteries due to their
age and Technical Specification requirements.

FPC will provide additional battery capacity to resolve concarns with cur Station
Blackout coping strategy and meet the intant of IEFE-450 consistent with the bases

developed for the Technical Specification Improvement Program.

Recalculation of the battary profiles since the September 14 meeting has revealed
that the criginal and subsequent calculations assumed balanced loads between each
125V bank of the two battary trains, however the Bl/B2 banks of the "B" train are
substantially imbalanced. This imbalance will be corrected by moving appropriate
loads.

CR3 056231
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The following actions are being taken to resolve the battery issues:

©  Recalculate the "A" and "B" battery load profiles, assuring the correct
loads and sequencing are modelled, and field verifying a significant
portion of the nameplate load values.

o Capleta the "spiking" of both A and B batteries and perform guarterly
battery surveillance tests.

©  Install a temporary battery and power the baclup generator seal oil pump
TEP-10 from this source

o Improve balance between the Bl and E2 125V banks

Replace the existing battery cells with new LCR25 cells (about 10%
higher amp-hour capacity) during Refuel 7.

o  Install a non 1E battery and power major non 1E loads from this new
battery during cur mid-cycle cutage in 1991.

SEXD LEVEL NDERVOLTAGE REIAYS (SLURS)

FFC has identified a potential dir=repancy in the calculations for the SIURS
setpoint during analysis supporting changecut of the failed 4160/480V transformer
core. The voltage drop between the motor control centers ard the erd devices was
not explicitly treated in the calculations. The relays will be changed out if the
utpain:drwimhmh)uﬂndjmtmmtlmuunmthmﬂy

The following actions will be taken to resclve this issue:
o Recalculate the SLURS setpoint

o (angecut relays if necessary and establish an appropriate setpoint

CCOMPONENT [C VOLIAGE PROBIEMS

FPC has identified that the equalizing charge excesds the marufacturers' rating
for numerous camponents (relays, solenoids, motors). This problem was discovered
through efforts in implementing the BIWOG Safety and Performance Improvement
Program. Approximatel, 2000 components have been reviewed.

FFC's intent is to replace camponents with the correctly rated camponent if

possible and to use Justifications for Continued Oparation (JOO) only if
absolutely necessary. J's, if required, will be reviewed with the Resident
Inspector.

CR3 058232
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Septembar 21, 1989

The fellowing actions will be taken to resclve this issue:
-] Perform cperability review of the affected components
o Changecut camponents or provide JOO

FFC has identified a problem with the ES MCC feeder breakers supplying the Fower
Conversion Products (PCP) transformers. The PCP transformers provide altermate
power to the 120VAC vital busses from the ES 480V MXC's. The preferred power
supply to the vital busses is from dual input inverters fed either from the ES 480V

source, the feeder breakers to the PCP transformers pericdically trip. These
are repowered by the diessl generators. A

mmmldduutmm:uﬂmﬂnumimhhimwlidm
assure the concarmns of IFE B8-10 ard related issues are satisfied, ‘This has

E

FFC has a canprehensive (M program. As part of this program FFC has revalidated
the Analysis Basis Document (based on FSAR Chapter 14 Safety Analysis) ard has
developed revised Technical Specification Bases and a comprehensive Technical
Specification Bases backyp document. FPC considers these actions provide high
assurance that CR-] is "safe" while the longer term (5 year) O Program is
evaluating the individual systems to a greater depth.

FFC management recognives the extent of electrical problems at CR-3 warrants a
fundamental review of the plant's electrical design basis and has expanded and
acceleratad the OM schecule for addressing the AC and DC electrical systems and
the Emargency Diesel Generators (EDG). This revies will include developing a
camprehensive model of the electrical distribution systems. This model will be
used to evaluate the short circuit, voltage drop ard load flow in thess systems.
Following campletion of these calculations, the safety related electrical
calculations performed in the past will be validated and corrected
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if necessary. The critical safety related calculations will be completed first
with the remainder of the calculations categorized and prioritized for later
capletion. It is that the effort will take about 12 to 15 months
to camplete. This is ielatively recent, and the full scope ard plan
are not yet developed. FPC engineers will lead this effort.

The following actions will be taken:

o Corplete Enhanced Design Basis Documents for the AC, DC ard G
systems

©  Complete Field Validation of these systems

A. Startup Transformer - Since the July 5, 1989 meeting, FFC
project to provide a dedicated tiansformer in a new bay
switchyard for our alternate source of offsite power. This project will

(Refuel 8), FPC is evaluating changing the offsite power to
incorporate an autamatic transfer to the alternmate offsite source if the
primary source is lost.

A schedule and sketch are attached (Attachments 2 and 1). ‘The following
actions are being til:an to resolve this jissue:

o Install new dedicated alternate offsite power source

o Camplete evaluation of an offsite power autamatic transfer scheme to
determine feasibility

o Implement change, if feasible

CR3 0582
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B. Emergency Diesel Generators - FPC is performing modifications to reduce
loading and upgrade cur diesels for a higher caracity. The modifications
include implementing the Colt Turbo-Blower Series modification, adding
larger lube oil coolers and providing dedicated ventilation to supply
combustion air to the diaesels. These modifications cocombined with
electrical distribution and control logic changes will bring FPC into full
carpliance with our licensing and design basis.

The diessls were qualified by analysis and testing on a diesel with an
equivalent horsepower per cylinder rating. A comparison of the ratings is

as follows:
EDC BATING
CURRENT NEW
0= 2750 KW Cortirous 0 - 2850 W
2751 = 3000 EW 2000 hours 2851 - 3000 KW
N/A 200 hours 3001 - 3250 KW
3001 - 3300 EW 30 mimrtes 3251 = 2500 KW

The following actions are being taken to resclve these issues:
o Complete ﬂiticatiw to EDG's in Refuel 7
o Carplete load reduction modifications in Refuel 7
FFC considers the September 1l4th meeting to have been timely and beneficial to
our

angoing efforts. We particularly appreciate the opportunity improve mitual
of these concexns and thank you for meeting with us on such short

|

Dr. Thamas P. Murley
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Recalculate/verify the battery load profiles
Initiate battary "spiking" procedure and perform quarterly surveillance
Fower TEP-10 from temporary battery

Maks necessary changes to better balance battery loads

Recalculate and establ ish SIURS setpoint (with existing or new relays as
appropriate) .

Complete OPERABILITY review of all components effectad by high DC
voltage issue

Replace DC components having inappropriate ratings or establish
appropriate justification for contimed cperation B

Replace vital bus altarnate supply ES MCC feeder breakers and FCP input
breakers (subject to material availability)

OCIOSER 1989

=}

Provide Scope and Plan for Electrical Calculation Reconstitution Efforts
and discuss with NRC staff

ERICR TO EESTART FROM REFUEL 7

Replace current battery cells with LCR25 cells

Install dedicated alternate offsite power spply (dependent on material
deliveries but no later than a mid-cycle cutage on or about second

quarter 1991)
Cooplets EDG upgrade
Complete EDG load reduction modifications

MARCH 1990

o

Complete Enhanced Design Basis Documents for AC, DC, EIG systems

OCIORER 1990

o

Czplete Field Verification of Enhanced Design Basis Documents for AC,
DC, EG

CR3J 058236




MID-CXCLE QUTAGE (1991)

o Install new non-lE battery and transfer appropriata significant non
safety loads to this altarnate DC power source

EEIOR TO FESTART FRCM REFUEL 8
-] Implement offsite power automatic transfer scheme (if feasible)

CRJ 058237
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Provide Cable Duct Design

|

Cable Conduit & Tray Design

f

Cable Sizing 10

E

Mar l3sue

A1/ V)

Sub Station Eng | —

2) Duct Design/Construction

®

o

b) Relay Protection Design
& Construction

c) 230 KV BRKR Design P
Procurement, Installation

d) X-FMR Foundation

o

2 INIWHIVLLY

e) Move Spare X-FMR & Termination
f) Obtain New X-FMR %L

L

Cable Ordering & Procurement
Cable Pulling

19/1 245
2 3

2/15 3/15

Termination of Cable and
Cont. RM Modification

Energizing System

s | 310 an
. Total Project with spare X-FRM B8/1 Goal For Refuel 7 Completion "

Energize New X-FRM 8/} I:u-i:t.aent For Mid Cycle Completion Ar 3/91
'
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