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PP 1102.03.13

PURPOSE

% |

1.2

Section & provides the steps to make the transition from the
plant conditioms ia EP 1202.01, RPS, SFAS, SFRCS Trip or SG Tube
Rupture, to the initial coanditions required for Sectiom 5.

Section 5 provides the steps to take the plant from post trip
hot standby conditions to the coanditions required for eatry into
either the plant startup or the plant shutdown and cooldown
procedure.

PRECAUTIONS AND LIMITATIONS

2.1

2.3

2.4

RX startup is NOT permitted unless the cause of the RX trip

i1s known and corrected. Attachments 1 and 3 aust be completed
for every reactor trip. [f any Techmical Specification Safety
Limit (Section 2.0) has been exceeded, operation shall aot be
resumed until authorized by the Commission as per 10 CFR 50.36
Section C. A review of the Computer Post Trip Review is a
useful guide in determining the cause of the RX trip.

Steam Generator limitations are:
The maximum cooldown rate is 100°F/hr.

Whea cooling down or depressurizing a steam gemerator, do “NOT"
exceed a differential temperature between the RCS cold leg and
the steam generator upper downcomer temperature of 25°F.

The minisum temperature limits of the main and auxiliary feedwater
gozzles are 90°F and 40°F, respectively, at hot standby conditions.
For filling SG, refer to SG Secondary Fill, Draia, and Layup

SP 1106.08. A minimum feedwater temperature of 185°F is recommended
at RCS temperatures exceeding 280°F. Max. AT between SG downcomer
and feedwater temperature is 350°F.

For operation below 5 percent power, the main feedwater nozzles
sust be supplied with a continuous minimum feedwater flow of
232 gpm to reduce thermal cycling. SG level aust be maintained
between 18" and 348" on the startup range level iadication when
the RCS is in Mode 4 or above.

The startup feedpump may be operated during the trip recovery
provided special requirements outlined ian SP 1106.27, Startup
Feedpump Operating Procedure, are followed.

The CRD Safety Group 1 will always be at its upper limit during
dilution except during performance of approved physics testing.
All subcritical boron comcentration changes in the RCS will be
verified for each predicted change of 30 ppm boron.




2.10

2.11

2.12
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loop or condenser pressure greater than 16.9 inches Hg A or
MSIV's less than 90% open) the atmespheric steam vent valves
must be used for steam header pressure/RCS cooldown rate control.

Easure gland sealing steam and auxiliary steam loads are shifted
from the main steam header to the Auxiliary Boiler after reactor
shutdown to preveat cooldown of the RCS. With a low decay heat
load present high steam usage from the main steam line could
reduce steam line pressure and result in high RCS cooldown
rates. I[f Auxiliary Boiler is lost, the main steam reducing
station can be used to prevent loss of condeaser vacuum but
steam usage gust be limited.

During operatiom with a positiv® moderator temperature coefficieat
and with boron comcentration greater tham 1200 ppm, added

caution should be used when changing Tave in order to preveat a
Tave traasient.

The RCS (except PZR) temp. ind press shall be limited in accordance
with the limit lines shown on Figures 1 and 2 PP 1101.01, duriag
heatup, cooldown, criticality, and inservice leak and hydrostatic
testing with:

a. A max heatup or cooldown of 100°F if any ome hour period
per Technical specifications.

CAUTION: TFor heatup below 532°F and cooldown below 550°F,
in addition to the Tech spec limit of 100°F/hr
heatup or cooldown rate a further resistriction
is imposed for allowable number of heatup and
cooldown cycles considerations. Whenever the
rate is greater than 15°F/hr the heatup rate
should be trended (tread pen with 100°F/hr grease
per line or similar tracking device) OR manually
plotted every five minutes. The rate should de
maintained less than 1.67°F per minute. If the
temperature deviates by more than 15°F from the
temperature which would occur at that peiat in
time assuming the rate was maintained at 1.67°F
per minute the temperature must be restored %o a
point between the 100°F per hour heatup line and
15°F limit point by holding and maintaining the
RCS tempeature. I[n addition a DVR must be
submitted for documentation to ensure a specific
evaluation to determine the impact upou the
allowable number of heatup and cooldown cycles is
performed. This limit applied to all RCS componeats
(including the PZR). For further guidance refer
to Standiag Order #23.
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3.2 NSSS Plant Limits and Precautioas, PP 1101.01
3.3 NSSS Setpoiats, PP 1101.02
3.4 EP 1202.01, RPS, SFAS, SFRCS Trip or SG Tube Rupture
3.5 Operational Chemical Comtrel Limits, PP 1101.04
3.6 Plant Prestartup Check, PP 1102.01 (Prestart Checklist)
3.7 Reactor Coolaat System Operating Procedure, SP 1103.00 Series
3.8 Auxiliary System Operating Procedures, S% 1104.00 Series

3.9 Instrumentation and Control Systems Procedures, SP 1104.00
Series

3.10 Steam System Operating Procedures, SP 1106.00 Series

2.11 Electrical System Operating Procedures, SP 1107.00 Series
3.12 AD 1839.00, Statioa Operatioams

2.13 USAR Sectiom 6 and 7

3.14 Boren Control, SP 1103.04

3.17 Reactivity lnlaicc Calculation

PLANT POST TRIP SUPPLEMENTAL ACTIONS

NOTE: Some steps in this section may not be applicable to the
plant conditions for all trips. They should be marked N/A
after getting the Shift Supervisor’'s concurreance. Iaclude
a brief explasation of the reason the step is N/A.

4.1 If the SFAS has initiated, perform Attachment 6 for SFAS equipment

recovery guidelines, in parallel with the remainder of Section &.

4.2 If che SFRCS has initiated for any trip except for loss of
four RCP's perform Attachment 7 for SFRCS recovery guidelines,
in parallel with the remainder of Section &.

4.3 If all four RCP's are stopped, initiate steps to restart idle
RCP's. Refer to SP 1103.06, RC Pump Operating Procedure.

[f SFRCS has initiated only on loss of four RCP's the AFW pumps
may be shutdown whea RC flow is reestablished. Refer to SP 1106.06,
Section 7, AFP Operating Procedure.




take the plant from
conditions to caditicns required
the plaant startup or the plant shutdown and cooldown

PRECAUTIONS AND LIMITATIONS

RX startup is NOT g ¢ les cause of the
1S tnown and corrected l and 3 must be
for every reactor !

Limit (Section
resumed until
Section C
aseful guide

Steam Genperator limitations
The saxisum cooldown rate is

When cooling down or depressurizing a steam gemerator, do "NOT"

exceed a differential temperature between the RCS cold leg and
the steam generator upper downcomer temperature of 25°F

The minisum temperature lim the main and auxiliary feedwater
aozzles are 30°F and &0°F : , 4t hot standby conditions

For filling SG, refer to SG ‘ y Till, Drain, and Layup
SP 1106.08. A ainisum feedwa emperature of 185°F is recommended
at RCS temperatures exceeding { AT between 3G downcomer

and feedwater temperature is

For operation below 5 percent power, the main feedwater
sust De supplied with a continuous minimum feedwater flo
;3: gpm to

between 18" and 348" on the startup range level indication when
the RCS is in Mode 4 or sbove

reduce thermal cycling SG level aust be maiatained

The startup feedpump may be operated during the
provided special requirements outlined in SP
Feedpump Operating Procedure, are followed

The CRD Safety Group 1 will always be at its upper limit during
dilution except during performance of approved physics testing

All subcritical boron councentration changes in the RCS will be

verified for each predicted change of 30 ppm boron
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NOT exceed 100°F in one hour
{ pray shall not be used if the
temperature s 1 the PRZR and the spray f
greater than 4]

luid is

Coutrol Rod Safety Group 1 shall be withdrawn to provide tripable
reactivity prior to the additionm of positive reactivily from a
change in reactor coolaant temperature, the motionm of the APSR's
(Group 8), or motion of the control rods (Groups 5-/). The
following exceptions to this may be applied:

2.6. The RCS has been borated to the hot standby boron
concentration as given in Figure 13 of PP 1101.02,
Reactor Operator Curve Book, (or greater) and the unit

is being mai tained in the hot standby condition (Tave
~530°F).

The RCS has been borated to the cold shutdown boron
concentration givea in Figure 16 of PP 1101.02 (or
greater) and the unit is beiang cooled down

Group 1 Comtrol Rods need NOT be withdrawn prior

to cooling down from ~550 to 530°F provided the
cooldown is within the time to reach equilidrium Xe
from Figure 1 This cime limit is to assure that
zenoa worth is sufficient to provide the necessary
shutdown margia. If the cooldown is NOT started
within 10 hours, the Group 1 Rods should be pullad
unless the borom comncentration, adjusted for the
current xenmon worth, is greater than the hot stindby
boron coanceatration shown in Figure 13 of PP 1101.02
Note that the boroan concentration is mathematically
adjusted by addiag 100 ppm boron for each 1% AK/X of
worth of xencn. For example, if borom conceatration
is 950 ppmB and xenon worth is -2.4% AK/K, the adjusted
vorth would be 950 + 240 = 1190 ppmB

NOTE: Whenever possible, it is desirable to
maintain the safety group 1l at its upper
limit as an additional safety margin.

At least two licensed operators shall be present ia the CTRM
during recovery from reactor trips.

Notify the Technical Section after a Reactor Trip so that data
from the station computer (that is transferred and stored ino a
24 hour rotating file in the DBAB computer) caa be priated
before the file cycles and the data lost

When the coandenser is unavailable for steam dump, (circulatiag
wvater flow less thaa .00,000 gpm is either circulating wvater




2.10

2.11

2.2
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loop or condenser pressure greater thaa 16.9 inches Hg A or
MSIV's less than 90% open) the atmespheric steam vent valves
must be used for steam header pressure/RCS cooldown rate coatrol.

Ensure gland sealing steam and auxiliary steam loads are shifted
from the main steam header to the Auxiliary Boiler after reactor
shutdown to prevent cooldown of the RCS. With a low decay heat
load preseat high steam usage from the main steam line could
reduce steam line pressure and result io high RCS cooldown
rates. [f Auxiliary Boiler is lost, the main steam reducing
station can be used to prevent loss of condenser vacuum but
steam usage must be limited.

During operation with a positive moderator temperature coefficieat
and with boron comce-‘“ration greater tham 1200 ppm, added

Caution should be v - . whea changing Tave in order to prevent a
Tave transient.

The RCS (except PZR) temp. and press shall be limited in accordance
with the limit lines shown on Figures 1 and 2 PP 1101.01, during

Beatup, cooldown, criticality, and inservice leak and hydrostatic
testing with:

4. A max heatup or cooldown of 100°F if any one hour period
per Technical specifications.

CAUTION: For heatup below 532°F and cooldown below $350°F,
in addition to the Tech spec limit of 100°F/hr
heatup or cooldown rate a further resistrictios
is imposed for allowable sumber of heatup and
cooldown cycles considerations. Whenever thi+
rate is greater than 15°F/hr the heatup rate
should be trended (trend pem with 100°F/hr grease
per line or similar tracking device) OR manually
plotted every five minutes. The rate should “e
saintaiged less than 1.67°F per mioute. If the
temperature deviates by more than 15°F from tae
temperature which would occur at that peint ia
time assuming the rate was maintained at 1.67°F
per minute the temperature sust be restored to a
point between the 100°F per hour heatup line and
15°F limit poist by bolding and maintaining the
RCS tempeature. In addition a DVR must be
submitted for documentation to ensure a specific
evaluation to determine the impact upon the
allowable number of heatup and cooldown cycles is
performed. This limit applied to all RCS components

(including the PZR). For further guidance refer

to Standiag Ovder #23.
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2.13 Seal injection water flow is required to all reactor coolaat
pumps when reactor coolaat temperature aad pressure are above
L50°F and 150 psig except when operaiiag in the loss of injection
mode.

1.14 The following valves have wedges that may stick in their seats
if closed when they are hot and subsequeatly cooled down:

MU-1A, MU-1B, MU-2B, RC-10, RC-11

To preveat separation of the wedge from the valve stem when a
valve is closed hot and then cooled down, perform steps as
follows:

l.  Exercise the valve oace for every 100°F cooldown, or

2. [f available, isolate the line with a magual valve and
then reopen the Velan valve and contigue cooldown in a
aormal manner.

3. If 1 or 2 above can't be performed, attempt to open the
valve manually after cooldown. DO NOT ATTEMPT ANY EXCESSIVE
FORCE. If valve does not open manually, contact Maintenance
for assistance.

2.15 Nuclear iastrumentationm operation and intermediate/source range
chacnel overlap should be checked during shutdown. At § x
109 smps on the iatermediate range, the source range detectors
ire energized. When the iatermediate range reaches 107 '7 Jmps,
the source range indication should be decreasing to provide a
minisum of one decade overlap.

2.16 The Rapid Feedwater Reductior RFR) portion of the ICS will
target feedwater flow to abov : 4% and bias MFPT speed in the
iacrease direction onm & RX trip. [f a RX trip occurs from low
pover levels, this system may NOT bring the SG's levels to low
level limits in the approximately 2 1/2 minutes as iotended. A
timer in the system will then release FW valve coatrol to
trackiag sormal ICS demand. The MFPT speed comtrol will remain
biased upwards (if MFPT is ia Auto). The net result of this
control should bring the SG levels down to low level limits,
Bowever, it will take longer than if the Rx trip was from a
Bigh power level. Tue RFR is armed if the defeat switch in the
ICS (Cab 5, Row 2, Module 8) is on, a MFPT is reset and all
four FW control valves are in suto.

3.
(TS) 3.1 Davis-Besse Technical Specifications
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3.2 NSSS Plant Limits and Precautioans, PP 1101.01
3.3 NSSS Setpoiats, PP 1101.02
3.4 EP 1202.01, RPS, SFAS, SFRCS Trip or SG Tube Rupture
3.5 Operatiocnal Chemical Control Limits, PP 1101.04
3.6 Plant Prestartup Check, PP 1102.01 (Prestart Checklist)
3.7 Reactor Coolant System Operating Procedure, SP 1103.00 Series
3.8 Auxiliary System Operatiag Procedures, SP 1104.00 Series

3.9 Iastrumentation and Control Systems Procedures, SP 1104.00
Series

3.10 Steam System Operating Procedures, SP 1106.00 Series

3.11 Electrical System Operatiang Procedures, SP 1107.00 Series

3.12 AD 1839.00, Statioan Operations

3.13 USAR Sectiom 6 and 7

3.14 Boror Comtrol, SP 1103.04

3.17 Reactivity Balance Calculatioa
TRIP SUPP AL ACTIONS

NOTE: Some steps in this sectiom may not be applicable to the
plant conditioms for all trips. They should be marked N/A
after getting the Shift Supervisor's concurreace. I[aclude
a brief explanation of the reasou the step is N/A.

4.1 If the SFAS has initiated, perform Attachment 6 for SFAS equipment
recovery guidelines, in parallel with the remainder of Section &.

4.2 If che SFRCS has initiated for any trip except for loss of
four RCP's perform Attachment 7 for SFRCS recovery guidelines,
in parallel with the remainder of Section 4.

4.3 If all four RCP's are stopped, initiate steps to restart idle
RCP's. Refer to SP 1103.06, RC Pump Operating Procedure.

If SFRCS has initiated only on loss of four RCP's the AFW pumps
may be shutdown wheu RC flow is reestablished. Refer to SP 1106.06,
Section 7, AFP Operatiag Procedure.




1S expected,

[f the reactor power sh~ws any sign
boron addition

Stop all but one of the ruaning Condensate Pumps as condensate
system flow allows.

d feedwater

“When S.G. levels reach 35" or when the rapi
fy the ICS

2.5 minute timer completes its cycle, ver

low level limits or take manual control of the feedwate

RFR may oeed to be defeated bv going to off or RFR
cabinet, Cabinet 5, Row 2, Module 8
[f both MFP's are running, stop one of the ruan

1 "
A AL

After the generator field circuit breaker trips, open
the exciter field circuit breaker

WHEN BOTH of the followiag conditions are indicated

Tave within the post trip cange of 3550° ¢
stabilized outside the post trip normal rang

AND

control of pressurizer level and RCS pressure has been
recovered

THEN perform the following steps

Set pressurizer level setpoint at present pressurizer
Level

Return letdown to service
Shift MU pump suction back to MU tank if transferred
Stop the second MU pump

Maintain MU tank level between 55" and 87" by batch additions
equivalent to the preseat RCS boron coacentration

.10 Verify that the turbine bypass valves are attempting to maintain
1015 peig. If not, take manual control of turbine bypass
valves Pressure is controlled by the individual Steam Generator
Jutlet pressure if the turbine stop valves are closed
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NOTE: [f one or more Main Steam Safety Valves/Atmospheric
Vent Valves coatinue to relieve with S$G pressure less
than 1015 psig, or if all the TBPV's remain closed
immediately following a trip, lower the TBPV's setpoiat
to get on TBPV coatrol and reset Main Steam Safety
Valves/Atmospheric Vent Valves. After a reactor trip,
a + 145 psi bias will be added to the setpoiat on the
controller. Pay close attention to the SG levels aad
the pressurizer livel during this process.

4.1l Perform the following at the turbine coatrol console (C5713).
s Start the following pumps before they are started automatically.

a) Motor Suction Pump with the T-G MSP Coatrol Switch
(HIS-2400).

®) Turniag Gear 0il Pump with the TGOP Control Switch
(HIS-2401).

4.12 Easure that the steam seals remiin on the turbine as long as
Vacuum exists iao the condenser. The steam seal header pressure
should be 2.5 to 4.5 Psig as read on the TURB STM SEAL HDR PRESS
Iadicator (PI-2340) located on the MSR and Heater Drains Pagel
(C5722). If the turbise steam seals are lost, immediataly open
the coadenser vacuum breakers by using COND VACM BRKR (HIS-634)
located on the Peedwater Fanel (C5721).

NOTE: Do break vacuum, except during emergency conditions,
until the unit is below its critical speed (900 - 1200
RPYM). Examples of emergency conditions are loss of
steam seals, loss of lube oil, etc.

4.13 Perform Attachment & for equipment on the Feedwater Pagel
(C5721) and the MSR and Heater Drain Tank Pagel (CS722).

4.14 Perform Attachment 5 for the feedwater heater and deaerator
extraction steam non-return valves.

4.15 Assign an Equipment/Auxiliary Operator to monitor turbine lube
vil temperature. As the turbine speed decreases, the beariag
91l temperature should be reduced so that it's 80° to 90°F when
rotation stops.

4.16 Verify that the source range ouclear instrumentation is activated
when the intermediste range auclear instrumestation iadicates §

£ 1079 amps.

4.17 Enter in the Operator's Log the last available criticalicy
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information including time, rod position, boroa concentration,
power level, and RCS average temperature.

4.18 When the reactor decay heat load has reduced enough that the
feedwater requirements are within the range of the SUFP, place
the SUFP in service and the ruaning MFP in standdy. Refer to
SP 1106.27 for placing SUFP in service.

4.19 Restore the 345 KV switchyard to the ring bus coanfiguration.

1. Request that the Load Dispatcher open ABS 34620.

2. Take station house power readings for Daily Reading Sheet
Il AND for Standiag Order 20.

3. Dispatch an operator to pull close fuses for ABS 34620 if
requested by Load Dispatcher.

4. Open the discoanect on TD3 B03-94 AMXG Generator Anti-Motoring
to allow a ring bus with the turbine tripped.

5. Reset generator X™MR lockout with Load Dispatcher concurrence.
Do reset any lockout other than 86-1A (2A) (JA) (4A) GX
uatil the cause of the lockout has been determined and load
dispatcher comcurreace.

Verify ABS 34620 is open, reestablish a ring bus by closicg
the generator breakers.

ACB 34560 closed
ACB 34561 closed

4.20 Shift RIM 600 and RIM 609 (MS Line Radiation Monitors) from the
analyze mode to the gross msode.

NOTE: When the Rx is shutdown there will be ao N-16 gamma
preseat ia the RCS, so the MS Line Rad Moaitors sust
be in the gross mode ia order to provide early detection
of an OTSG Tube Leak.

4.21 [astruct CSHP to take a sample of the letdown vater between 2
and 6 hours after che trip (per T.5. Table 4.4-4). An Lsotopic
analysis for lodine sust be performed (per T.5. Table 4.4-4) and
if possible, a gross activity determination should alse be
performed.

4.22 Perform Section 7.2, Shutdown After a Turbise Teip From Power,
of SP 1106.15, Moisture Separator Reheater Operating Procedure.
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4.23 At least two (2) licensed Reactor Operators must be preseat ia

the Control Room and at least one licensed Seaior Reactor
Operator must be present at this unit.

NOTE: The SRO License may be one of the two individuals in
the Coatrol Rooam.

4.24 Proceed with Sectiom 5.

3.

ﬁﬁzm THE PLANT AT HOT STANDBY CONDITIONS AND INCREASING THE

NOTE: Some steps in this section may NOT be applicable to the
plaat conditions for all trips. They should be marked N/A
after getting the Shift Supervisor's comcurrence.

NOTE: Exact sequence NOT required except for Steps 5.9 through
5.16 which sust be doae in the sequence listed.

Normally conditions will be as follows:

4 RCP's on

RCS pressure controlled at 2155 psi

PRZR level 100" to 200" This will

Turbine header pressure being coatrolled at vary if the
1015 psig trip vas from

Tavg approximately 548°F to $55°F <25% FP

MU tank level >55"

SG's on low level limits

[avestigation of the cause of RX trip initiated

Startup Transformers supplying house power

GE Air Dump has closed FW Htr Extraction Noao-return valves and opened
extraction line draians

One MFPT or SUFP is in operatioa

Both Htr Drain Pumps are off

Motor Suction Pump, TGOP and Lift Pumps are on

Generator Field Circuit breaker open

Oune Condensate Pump on

5.1 Place the auxiliary boiler in service per SP 1106.04, Auxiliary
Boiler Operating Procedure. Continue with this procedure as
the auxiliary boiler is beiag placed on. When auxiliary boiler
is on perform substeps delow.

1. Traasfer Auxiliary Steam Loads to the aux boiler per
SP 1106.25, Section 7, Auxiliary Steam System Procedure.
Easure trap header and flash tank vent is shifted.

2. Shutdown the flash tank pumps locally.
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Slowly increase pegging steam to the main deaerators to
maiatain ~ 2.5 psig steam blanket on deaerator.

Establish a drain path from the deaerators to the condeaser
by opening FW 104 aad throttling FW 33 to maintain enough
condensate flow to prevent water hammer in the deaerator

and coanecting lines. Keep the flow iow enough to preveat
exceeding auxiliary boiler capacity for pegging the deaerator.

MFP is still supplying feedwater, wheam RX decay heat load

has reduced the SG feed requirements to within the range of the

Sure,

place the SUFP in service and place the MFP in standby.

Refer to SP 1106.27 for placing the SUFP in service.

5.3 Shift the gland seal steam supply from the main steam header to
the auxiliary steam header by performing the following from CTRM
Pagel CS5722:

i.

Open the auxiliary steam supply to Gland Steam System drain
valve, AS 1934, using HIS 1934.

Open the auxiliary steam supply to Gland Steam System, GS
2380, using HIS 2380.

Close main steam supply to Gland Steam System, GS 2384,
using HIS 2384.

Close auxiliary steam supply to Gland Steam System Drain
Valve AS 1934.

the turbine has come to rest (approximately 90 minutes
Vacuum), perform the following.

Verify the turbine is on gear.
Lockout the Motor Suctiom pump.

[f the shutdown is expected to last more thas 24 hours,
activate blanketing steam per SP 1106.15, MSR procedure.

Shift Hy purity analyzer to vent and verify flow is 1
scfm.

Verify lube oil temperature is 80°F.

With the generator at rest or on turning gear, there is no
positive ventilation of the exciter house. EITHER degas
the generator as a safety measure during lomg duration
outages OR have temporary fans installed to ventilate the
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5.7

5.8

5.9
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exciter house AND bave daily checks made for Hydrogen
leakage into the exciter house. Coatact the Operations
Engineer for guidaace.

Check the EHC first hit panel to determine the cause of the
turbine trip.

CAUTION: Never reset the EHC trip system before the cause of
the trip has been clearly established and the responsible
malfunction has been corrected.

Verify both OTSG's on low level limits and place Steam Generator/
RX Demand, acd RX Demand ICS Stations in hand and run down to

5.6.1 Place ATc coatroller in manual set demand @ 50%.

5.6.2 Place both feedwater loop demands to zero. AND verify
feedwater flow remains constant.

5.6.3 The operating MFP may be put in manual as needed to
prevent OTSG level oscillationms.

Determine from Boron Conceatration Control Procedure, SP 1103.04,
the feed solutions required to maintain RCS Boroa Conceatration
at its’' present value (from primary plant status board and
boronometer) while adding the coatraction volume required during
RCS cooldown to 530°F.

5.7.1 Maintain PZR Level @ 100 inches if a Rx startup is
planned. If a cooldown is expected, maintaia PZR
level @ 200 inches. Any volume above the 100" level
required for plant startup can be used as comtraction
volume during the cooldown from post trip Tave to
$30°F.

8:.7:2 Increase MU tank level to 86". Record the batch
sizes and sources below.

B, gal B2
from from

gal

[f a cooldown is planned, begin degasing per SP 1102.12, Hydrogea
Addition and Degasification Procedure tc the limits given in
SP 1102.12.

Ia preparation for withdrawing CRA Safety Rod Group 1, reset
ARTS and then RPS as follows:

NOTE: I[f the control rods caanot be withdrawn or if the RPS
and/or ARTS cannot be reset at this time, refer to
Step 2.6.3.
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To reset ARTS, perform the following steps at each chaonel:

1.

2.

Obtain keys to the ARTS cabinet from the Shift Supervisor.
If both MFPT's are tripped, obtaia the four test trip

bypass switch (TTBS) keys from the Shift Supervisor for all
four ARTS chaanels. Place all four TTBS in the MFP position
to block the trip signal from the ARTS to the RPS.

Verify the 1/5 lights are off.

Press the reset button and verify the TRIP light goes off.

To reset the RPS, perform the following steps at each chaanel
whea the comditions causing the trip have cleared.

3.
5.

10.

Obtain keys to the RPS Cabinet from the Shift Supervisor.

Resc:t the appropriate trip bistables aand output memory
bistibles for the parameter(s) that caused the RX trip by
depressing the "Reset” toggle switch.

Reset the Reactor Trip Module (locatiom 2-2-7) by depressing
the "Reset” toggle switch on the Reactor Trip Module. The
"Chacgel Trip" lamp should go dim.

Reset the"Output Memory" lamp on the Source Range SUR
Bypass/High Voltage Shutoff from NI-3 (NI-4) Bistable
(Channel 3 and 4; locatiom 1-2-9).

Reset the "Output Memory" lamp on the Flux 10% Bistable
(Channel 1 and 2: locatiom 1-7+12: Channel 3 and &4,
location 1-8-12).

Close and lock RPS Cabinet doors and return keys to the
Shift Supervisor.

Channel 1 Channel 2 Channel 3 Channel 4

5.10 Verify component cooling water flow of at least 122 GPM supplied

to CRDMs.

CAUTION: Prior to resetting the Control Rod Drive System,

easure the Turbine Bypass Valve H/A staticas are in
band, ICS 12A & B, as the +145 psi bias will be
removed from their setpoint,

S.11 After verifying the TBV H/A stations are manual, reset the

Control Rod System, latch safety rod groups 1 through 4, reset
the Relative Position indication and withdraw safety group 1 as
per Coatrol Rod System Procedure, SP 1105.09, Sectionm 4.1.
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NOTE: Observe count rate while withdrawing control rods.

Using either the turbise bypass valves (PIC ICS 12A & B) in
magual or the turbine header pressure coantroller setpoiat (PIC
ICS 10), slowly reduce turbine header pressure to 870 psig.

NOTE: Step 5.14 can be performed at the same time as this
step for a smoother cooldown to 530°F.

Moaitor RCS temperature and pressure during cooldown to verify
TS 4.4.9.1.1. while cooliag down; log the time and pressure aad
temperature every 1/2 hr duriang cooldown ia the RO Log.

As turbine header pressure is lowered (and SG level increased if
Step 5.16 is done at the same time as this step), RCS temperature
will decrease from approximately 546°F. Add borated water per
Boron Conceatration Control Procedure, SP 1103.04, to maiatain
Makeup Tank level at 55 inches if necessary.

Place the turbize bypass valve ICS station in Auto (PIC ICS 12A
and B), with the header pressure setpoiant at 870 psig (45%) on
PIC ICS 1l0.

Place the Main Feedwater and Startup Feedwater Control Valves
(FIC ICS 35A & B and FIC ICS 33A & B) in hand control and
slightly increase feedwater flow to both SG's. Minimize the
amount of cooldown to the reactor coolant system unless this
step is bein; Jerformed at the same time as header pressure is
being reduced Iacrease the SG's lavel to 250 2 50" on the
startup raage

NOTE 1: Tair step may be performed with Step 5.14.

2. If reactor startup is expected within ~10 hours, it is
permiss:ble to remain on low level limit comtrol with
Feedwater Valves in AUTO. [f the return to power is
delayed or if necessary to improve Steam Generator
chemistry, S/G levels should be increased to 250 2
50".

If pessible, perform an inspection of containment at full
Cemperatiire and pressure. This inspection will identify leaks
and other potential problems. If a cooldown is planned, this
iaspection is highly desirable. As a minimum the inspection
should iaclude the pressurizer valve room, the top and bottom of
BOTH "D" rings, the Letdown Cooler area, the incore closure
seals and the Decay Heat Valve pit area. The inspection should
be made by a team consisting of representatives from Operations,
Maintenance and Chemistry and Health Physics. The list of
identified problems should be turned in to each department's
supervisor.
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Update the Shift pervisor status board for the due date aand
time for ST 5061

f the water in the Generators is out of spec, start
ollowing sequen 1] soak (approximately two hours),
rain Steam Gene -] -oatinue this procedure until the
water iao the SG's is withia spec. [f the chemistry is out of
limits after eight hours, the system must be cooled to less
than 400°F

Cl U ppm max
Sodium .0 ppm max
Cation Coaductivity 10.0 umho/cm
Silica .0 ppm max

[f the time since the reactor trip approaches the time required
o reach equilibrium xenon (from Figure 1), a determination
should be made as to whether or aot the plant is to be cooled
down. This is required to assure a 1% shutdown margin after
the trip

f a cooldown is NOT expected, THEN

borate the RCS to the value given ian Figure 13 of

oR

[f it desired to have a boron concentration below the

value given in Figure 13 (for a quick restart), obtaia an
Estimated Critical Boron (ECB) calibration from the START
program and maiatain the RCS boron concentration equal to

or about the borom conceatration given in the ECB calculation
for that hour When all the Xenon decays, the ECB boron
concentration value will be equal to the value givea ia
Figure 13.

NOTE : [f an adjusted boron concentration is used, put
an information Tag near the batch controller
indicating how long the boron concentration is
gocd for.

IF a cooldown is expected, THEN
borate the RCS to the value given in Figure 15 of PP 1101.

NOTE: [f Figure 15 is used, put an Informatiom Tag on
the Diamond T-handle indicating that the boren
concentration only allows CRA Group 1 to be
pulled and still maintain the reactor 1% Ak/k
shutdown (1% Ak/k SHUTDOWN VALUE)
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5.21 Complete Attachmeant 3, Post Trip Review.

5.22 If plaat cooldown is expected, de-energize the generator core
monitor as per Generator, SP 1106.09.

5.23 If plant cooldown is plaoned, proceed to Plant Shutdown and
Cooldown Procedure, PP 1102.10, Sectioa 5 (Cooldown of NSSS from
Hot Standby Conditionm).

5.26 If it is desired to return the reactor to power from the reactor
trip, complete Attachment 1, Checklist for Return to Power
Following a Reactor Trip. Then proceed to Plaat Startup Procedure,
PP 1102.02, Section 7, with the exception that the MODE 2 and
MODE 1 checklist need not be completed. Successful completion
of the Checklist for Return to Power Following a Reactor Trip
will satisfy MODE 2 and | requirements.

At the completion of this section the following conditions should
sormally exist.

. lCS pressure 2155 PSIG

. approximately 532°F

. Pm:uxmr level 100 inches. If return to power, 200" if

cooldown planned

. RCP combination 2/2

RCS borom concentration as necessary to maintain the reactor
greater than 1% AK/K subcritical

Group 1 Rod fully withdraw, Groups 2 through 7 fully inserted,
and Group 8 at its previous position

Norwal Letdown in Service

Main feedpump or startup feedpump in service

OTSG level maintained at 35 to 70% or at low level limits

Decay Heat being removed by dumping steam to the condenser

Deaerator pegging steam heating feedwater

Aux.liary boiler supplyiog Auxiliary Steam

Section 5 completed by Date
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Checklist for Return to Power Following a Reactor Trip

The following checklist must be completed for each reactor trip froam
power prior to restart.

1.

Attachmeat III, "Post Trip Review” has been completed or an SRB
review of the trip has been performed.

Without actually filling out the checklist, look through Mode 2
and Mode 1 Startup Checklists in PP 1102.01, Prestartup Checklist.
Verify the status of these systems is in a conditiom such that a
startup can be made.

NOTE: Refer to TS Table 4.3~1 for RPS surveillaace requirements.
[tems 1, 10, 11, and 12 are required prior to each
startup. Iteams 1, 10, 11 and 12 have a "Note 1," if
aot performed ia previous 7 days.

Notify the I&C Eagineer or the I&C Shop Foreman that the followiag
Surveillance Tests must be completed prior to plaant startup:

2.1 ST 5030.02 (Intermediate Range Only) must be done if
required by the ST schedule.

2.2 ST 5030.17 (latermediate Range Prestartup Functional Test)

if aot performed withia previous 7 days.

2.3 ST 5091.01 (Channels | and 2, Source Raoge) if not performed
withia previous 7 days.

2.4 ST 5030.12 (Functional Test of the Reactor Trip Module
Logic and Control Rod Drive Trip Breakers) if aot performed
within previous 7 days.

Operations personnel are to perform the following:

2.5 ST 5030.13 (Functional Test of Manual Reactor Trip) if oot
performed withia previous 7 days.

2.6 ST 5073.01 (MSIV Valve Test) if not performed within
previous 92 days.

2.7 ST 5013.06 (CRD exercising monthly) should be performed
during rod withdrawal for startup.

Verify the uanit is oot in an ACTION statement of Techaical
Specifications which now would preve : re~entry into MODES 2
and 1,

NOTE: If 1, 2, or 3 cannot be verified, stop at this point
in the checklist since the return to power caanot be
made .

Attachment- |
Page 1 of 2
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‘s

Contact maintenance to replace caavas hoods on any main steam
safety valves that may have lifted on the trip.

5. If the Operations Eangineer and the Technical Engineer have
concurred to extead the 24 hour limit on this checklist, so
document this exteasiocn by filling in the time allowed {a
addition to the original 24 hours. I[f no coacurrence was given,
place N/A in the blaak.

Operatioans Eagineer Notified By Date
Extension__ ____ Hours
‘Technical Eagineer Notified By Date

Exteasion__ _ Hours
6. At least two (2) licensed Reactor Operators must be preseat ia
the Cotarol Room and at least ome licensed Semior Reactor
Operator msust be preseat at this umit.

NOTE: The SRO License may be one of the two individuals ia
the Control Room.

Shift Supervisor Date

7. The Operations Eagineer (or his designee) and the Plaat Manager
(or his designee) have given permission for restart.

Plant Manager Notified By Date
Operations Eagineer Notified By Date
This form should be routed to the Operations Eagineer for his review.

Reviewed By Operations Eagineer Date

After the Operations Eagineer completes his review, the completed form
should be routed to the Techaical Section for filing imto the uait trip
files. '

Checklist completed: Shift Supervisor Date

Attachment 1
Page 2 of 2
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Post Trip Review
The following review must be completed for each reactor trip (except
aormal trippiag of CRD duriang heatups and cooldowns) even if a uait
restart is oot in progress.
1.1 Plant Pre-Trip Conditions (to be completed by the Shift Techaical
Advisor and Operatious personnel after the plaant stabilizatiom is
complete).

(A) Reactor power prior to the trip: %

Note any ruaback that occurred:

(B) List any ICS stations ia magual prior to the trip:

(C) List any testing in progress prior to the trip:

(D) List any safety systems inoperable prior to the trip:

(E) List any other abunormal plant conditions comtributiag to
the plant trip (inoperable main feedwater pump, high
condenser vacuum, etc.).

Completed By Date

1.2 Plant Post Trip Conditions (to be completed by the Shift Techaical
Advisor and Shift Supervisor after the plant stabilization is complete).

Attachment 3
Page 1 of )
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(A) Did any of the followiag occur? (Use Coantrol Room recorders,
computer information, or operator observatioas.)

Did the PORV actuate?

Did the pressurizer code safety valves actuate’
Did either steam generator level exceed 32.5%7
Did SG level go below 18"?

Was SFAS actuated?

Did pressurizer level decrease belw 8 iaches?
Did pressurizer level exceed 30U iaches’

Was the Emergency Plan activated?

Did the SFRCS actuate?

[f any of the above did occur, determine the cause and describe
below:

(B) Write a short description of the cause of the trip, the ractor
trip sequence of events which resulted in the trip, and aay
actions taken to prevent recurrence. (Review the Post Trip
Review, Alarm Priatout, and Sequence of Events Priatouts, if

available.)
Shift Technical Advisor Date
Shift Supervisor Date

Attachment- )
Page 2 of )
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1.3 Safety Review of Traasieat (to be completed by Shift Techaical
Advisor and Shift Supervisor). ;

(A) Verify go safety concerns™ have been identified in the review of
the trip.

*A safety concern is defined as a safety related system not
performiag the design functioan for which it was iateaded.

Shift Supervisor Date

Shift Techmical Advisor Date

Verify no safety limits exceed during the transieant (see Techaical
Specification 2.1). [f any safety limits has been exceeded,
operation shall oot be resumed uatil authorized by the Commission
as per 10CFRSO.3J6 Section C.

Shift Supervisor Date

Shift Techmical Advisor Date

[f the cause of the uait trip cacnot be determined, or the Sequence of
Eveats for the reactor trip caanot bde determined, or any safety concern
ideatified, a unit restart cammot proceed until a Station Reviev Board
reviev of the transient has been completed.

After this form is completed, it should be routed to the Operatioans
Eogineer for his review.

Operations Eagineer Date

After the Operations Eagineer review, his attachment should be routed
to the Technical Section to be iucluded in the trip files.
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Press open for main stesm line VRV's.

HIS 209
HIS 210
1. Close HPT EXT to MSR 1 and 2 1lst stage.
HIS 197
3.  Verify closed or close the followiag valves:
VALVE NO.  CONTROL SWITCH NAME CONTROL SWITCH NO.
ES278 HP FW ATR 1-4 LPT EXT VLV H1s-278
— 8264 HP FW WTR 1-5 HPT EXT VLV HIS-264
— 8377 HP FW HTR 2-4 LPT EXT VLV H1s8-377
ES370 HP FW HTR 2-5 HPT EXT VLV HIs-370
G846 LP FW HTR 1-1 SEAL REG VLV HIS-346
G895 LP FW HTR 2-1 SEAL REG VLV HIS-957
AS9538 QDS FLSE TX 1 STM OUT MO/L *HIS-9%8

*This switch will alse open the Condensate Flash Tank Veat to §
Peig steam header valve (ASI748) (f it was YOT automatically opesed.

4. Verify opea or
YALVE ¥O.

Es308
G82167

5. Stop Heater Desin Tank Pumps 1«1 and |

open the following valves:

CONTROL SWITCH NAME

FW HTR 15 & 2-5 HPT EX DR
ST SEAL REG DMP TO HP COND

HIS-318 and HIS-342, respectively.

Verify open or

Yalve ¥o.

M5 2844 &
M5 2845

RD 2146 &
RD 2148

M8 2842 &
NS 2843

1
2
open the following valves:

CONTROL SWITCH NO.

HIS-108
d15-2167

=1 using coantrol switches

Gomtrol Switch Name Control Switch No.

MSR 1| MOIS SET IN  HIS-2844
X AROUND
MSR 1 MOLS SET DRN HIS-2146
MSR 2 MOLS SET IN  HIS-284.
X AROUND

Attachment &
Page | of 2
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Valve No. Control Switch Name Control Switch No.

RD 2150 & MSR 2 MOIS SEP DRN  HIS-2151
RD 2151

™ 2382 S™ LEAD DRN VLV |  HIS-2382
™ 2383 ST LEAD DRN VLV 2 HIS-2383
™ 2368 ST LEAD DRN VLV 2  HIS-2368
™ 2369 STM LEAD DRN VLV 4  HIS-2369
™ 2381 COMBINED CTRL VLV HIs-2381
NS 128 MN ST 2 TRAP BYPASS HIS-128
MS 266 MS 1 ST TRAP RIS-266

ES 269 LPT 1 EXT TO ¥V HIS-249
HTR 1-2 DRN

ES 418 LPT 1| EXT TO DEAR HIS-415
TR 1-)

NEREEEN

ES 341 LT 2 BXT TO W HIS-341

- HIR 2<2

LPT 2 EXT TO DEAR HIs-411
IR 2-)

LPT 1 EXT TO /W HIS-417
TR 1-4

£S 232 HPT EXT TO IV HIS-252
HTR 1+6 DRN

£S «09 LPT 2 EXT TO IV HIS-409
TR 2-4

ES 413 HPT EXT TO IV HIS-413
HTR 2-6

Depress the bearing lift pusp RESET pushbutton (HS 2404A) and
start the six (6) beariag Lift pumps with the six REARING LIFT
PUMPS before they are started automatically. Control Switches
(01 HIS-26404; #2, HIS-240%; 03, HIS-2006; ¢4, HIS<2407; 48,
HIS-2608; 06, HIS-2609).
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SFAS INITIATION RECOVERY GUIDELINE
The purpose of this sectioa is:

. To easure that the SFAS is ia the most relible operational coudition
at all times.

. To act as & guide for recovery from any incident level after a real
or erroneous SFAS actuatioa.

This section is writtem strictly as a guide for the operator and is ia 2o
way iatended to be detailed in actions to be taken. No real detail can be
provided since the plant conditioans at the time of the incident are in
themselves uapredictable. The iatent of this procedure is to remind or
instruct the operator how to evaluate the incideat, what general actions
aeed to be taken, what problems to look for, and what detailed procedures
will be needed for recovery from the various situations. The conditioas
of the reactor, primary and secondary systems, the operator actions during
SFAS actuation, snd the failure of components or systems duciag SFAS
actuation will also determine the required actions for recovery.

The purpose of the Safety Features Actuation System (SFAS) (s to aute~
satically prevest or limit fission product and energy release from the
core, to isolate the contaiament vessel and to iaitiate the operatiom ot
the ESF equipsent (a the event of & Loss of Coolant Accident (LOCA). To
accomplish this purpose, SFAS actuated equipment shall be blocked or
overridden except as allowed by EP 1202.01, Specific e 4.

Blockiag to re-iaitiate system operations should be avoided when possible.
The desired method for re-establishiag system operatioas after an erroneous
Crip is to reset the SFAS trips first. [n this way, any subsequeat SFAS
trips can actuate the appropriate equipment as needed.

Following & real or erroneocus trip of say SFAS ilacident level, the status
of the associated equipment (s dependent mainly on the incideat lavel(s)
actuated. Therefore, this section is divided Lato subsections by which
lacident levels occurred. Tue subsections are:

1. Iacident Level | Occurrence

2. [acident Levels | and 2 Occurrence

3. lacident Levels |, 1, sad ) Occurrence

4. lacident Levels 1, 1, J, snd & Occurrence

The corrective action steps listed Lo the sections do not have to be
completed La the order given except as notad. Ia fact, (t would be better
(f the steps Listed vere divided among personnel on shift at the time to
speed their completion,

1. lacident Level | Occurrence

Ao [ncident Level | Occurrence will automatically laitiate vhen

Attachment 6
Page | of 10
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Bigh radiation (2 times dackground at 100% power) is detected by
two cut of four containment radiation detectors, or by one out of
three detectors when oae has been declared iLnoperable and has deen
placed ia the tripped coadition.

CAUTION: Prior to day restoration of systems, easure that the
conditions warraatiag this dctuation bhave been cleared,
the plant is ia a stable and controlled condition or the
fault causing the automatic laitiation has been determined
and corrected.

The trip can be determised to be real or erronecus by comparing

all four SFAS chasnels radiation levels and by noting any uausual RCS
conditions which would indicate a leak exists. Coataioment radiation
Can also be checked on the wide raage iadicators oa the Post Accident
ladicatiag Panels.

1.1 SFAS Equipmeat Recovery From Real laitiatioca

(A) 1f a real high radiation condition does exist, it is
probably iadicative of a small RCS leak. Follow AB 1203.29,
Small RCS Leaks.

(B) After the unit is shutdown, no specific recovery is required
from [acident Level 1. Restore Actuated equipment listed
on Table | as required after dpproval, but do not open
closed coataiament isolatioca valves ualess required by
plaat conditioms.

1.2 SFAS Equipment Recovery From Erroneous [aitiation

(A) Reset the SFAS cabisets ia accordance with $P 1105.03,
“SFAS Operating Procedure”, Section 5. This may require
placiag one of the channels with the erroneous laput ia the
tripped condition. Do not reset the SFAS uatil the fault
Causing the actuation is cleared.

(B) Re-establish the Containment Gas H; Analyzer System per
SP 1105.15, Section 7.

NOTE : Blockiag will B0t be required as per Step 7.1.1
of SP 1105.15 (f Step (A) above has been completed.

(€) Secure the Emergency Veatilation System per SP 1104, 1S,
Section 4,

(M)  Restart the Control Room Ventilation Systes per P 110414,
Section &, s required.

(E) Re~establish ECCS Rooms Ventilation per SP 1104.16, Sectiocn
4. Staps 4.3.14 through 4.3.16.

Attachment §
Page 2 of 10
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(F) Secure the Contaiament Purge System per SP 1104.21, Section
6; or restart per Section & as required.

(G) Restore other SFAS actuated equipment as listed oa Table 1
to normal as directed by the Shift Supervisor.

lacideat Levels 1 and 2 Occurreace

A combined occurrence of [ncident Levels | and 2 will automatically
iaitiate vhen primary plant pressure drops to less than 1650 psig or
contaioment vessel pressure raises to greater than 18.4 psia.

CAUTION: Prior to amy restoratioa of systems, easure that the
conditions warranting this actuation have been cleared,
the plant is in a stable and controlled coadition, or
the fault causiag the automatic iaitiation has Heen determined
and corrected.

The trip can be determined to bde real or erroneous by compariag

all four SFAS channels for the parameter which tripped the SFAS

a8 indicated by the ansunciators. [f RCS pressure has reduced to
1985 psig, the independent RPS pressure transmitters would have
tripped the reactor. Also, if enough reactor coolant was released
iato coatajament to provide 18.4 psia, radiation levels should have
iacreased and pressurizer water level should have dropped. The Post
Accident [adicatiag Pasels also coatain indication of containment
vide range pressure, vater level, and radiation as vell as sormal
sump level, all of which can be used for comparisen.

NOTE: If an SFAS Level 2 Trip has occurred and the EDG's are
supplying C~! sad D+l Dusses reset SFAS umtil
offsite pover is restored. [ is reset and subsequently

actuated with an existiog loss of offsite power the EDG
sequencer will oot be reset and all loads will be iLastan~
taneously placed on the EDG, overloading the uait. The
sequencer logic will only be reset by closing the essential
bus feeder breaker or cross-tie,

2.1 SFAS Equipment Recovery From Real [aitiation

Recovery from this situation will generally be conducted after
the establishment of cooldown and depressurization per EP 1202.01,
RPS, SFAS, SFRCS Trip or 5G Tube Rupture.

The primary concern during this recovery (s the assurance of no

further release of fission products or energy from the core and

continuad Lategrity of the contaloment vessel. To ensure this,

the plant sust be o » shutdown condition with a reliable source
of cooldown and depressurization in progress.

Attachment 6
Page ) of 10
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Af

ter approval

Returm both smergency Diesel Generators to normal st

conditions per SP 1107.11 'EDG Operating Procedure”

required for emergency power

If the condition causing the trip has cleared, reset
SFAS cabioets per SP 1105.03, (SFAS), Section §

ae

NOTE: Resettiog of the SFAS cabigets will not chaage

the status of the actuated equipment
{f the SFAS cabinets have been reset, restore other
dCtuated equipment as listed oa Table | to normal

‘pen contaioment isolation valves unless necessary

Equipment Recovery From Erroneous lacident Levels |

fter approval from the Shift Supervisor

Al

SFAS

Jo neot

Reset the SFAS cabisets per SP 1105.03, "SFAS Jperating

Procedure”, Section § This may require placiag one of the
Chaonels with the erroneous Laput ia the tripped condition
Do not reset the cabinets uatil the fault :ausing the

AcCtuation 1is Leared

Re~establish letdown when aecessary for RCS iaventory

oatrol

Stop both HPI Pumps and close all four injection valves

WPZA, B, C, and D

Return both Emergency Diesel Generators to normal standby
conditions per 5P 1107.11, "EDG Operating Procedure”

Re-establish the Contaianment Gas H,; Analyzer Svstem per

SP 1105.15, Sectioa 7

NOTE Slocking will not be required as per Step
of P 1105.15, (f Step (A) above has been

Secure the Esergency Veatilation System per P 1104
Section 4

Re-start the Coantrol Room Ventilation System per SP
Section 4, as required

Re~establish ECCS Rooms Ventilation per SP 1104

Restore the Contailoment Purge System per SP 1104
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29 PP 1102.03.13
(J) Restore other SFAS actuated equipment as listed on Table 1.

(X) 1If an SFRCS trip has occured in parallel with the SFAS
trip such that the OTSG level coatrol setpoint has been
changed to the "HIGH" value, return the setpoint to the
"LOW" value by pressiag "LOW' oa HIS SP9B for SG1 and HIS
SP9A for SG2. Switches located on the SFAS valve panel.

lacideat Levels 1, 2, aad ) Occurreace

A combised occurreace of [acideat Levels 1, 2, and ) will automatically
laitiate when primary plaat pressure drops to 450 psiy or contaiament
pressure of 18.4 psia. A comparison of the RCS pressure reading ia
each SFAS Channel will determice if the trip is from a real iacident
or from erronecus iastrumentation. Also, the RPS has separate RC
pressure traosmitters that will trip the reactor Lf RCS pressure
drops to 1985 psig. If the event is indeed due to a LOCA, containment
pressure and radiation levels would be elevated. The Post Accident
[adicatiag Panels also contaia indication of containment wide range
pressure, vater level, and radiation as vell as normal sump level,

all of which can be used for comparison.

CAUTION: Prior to say restoration of systems, ensure that the
conditions warrantiag this actuation have beea cleared,
the plaat is (o & stable and controlled condition, or

the fault causing the automatic Laitiation has been deter-
mised and corrected.

NOTE: [f an SFAS Level 2 Trip has occurred and the EDG's are
supplyiag C+1 snd D+l busses reset SFAS uatil off-
site power is restored. If L8 resat and subsequeatly

Actuated with an existiag loss of offsite power the LDG
sequencer will not be reset and all loads will be iastan~
tanecusly placed on the EDG, overloading the unit, The

sequancer logic will oaly be reset by closing the essential
bus feeder breaker or cross-tie.

3.1 Recovery From Real Incident Levels 1, 2, snd ) Occurrencs.

Recovery from this situation will generally be conducted after
the establishmenc of Cooldown and depressurization per EP 1202.01,
RPS, SFAS, SFRCS Trip or 3G Tube Rupture.

The primary concern during this recovery (s the sssursnce of ne
further relesse of fisston products, to keep the core cool, and
the coutinued lategrity of the contaioment vessel. To snsure
this, the plant sust be (a & shutdown condition with & relisble
source of cooldown and depressurization in progress.

After approval:

(A) High pressure injection may be stopped or throttled per the
Specific Rules section of EF 1202.01.

Attachment &
Page 5 of 10
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(G) Restore CCW to normal lineup and close the CCW to DM
Coolers outlet valves CCl467 and CCla69.

() Re-establish the Containment Gas Hy Asalyzer System per
SP 1105.15, Section 7.

NOTE: Blocking will not be uired as per Step 7.1.1
of SP 1105.15, if Step (A) above has been completed.

(1) Secure the Esergescy Vestilation System per SP 1104.15,
Section &.

(J) Restart the Control Room Veatilation System per 5P 1104 14,
Section & as required.

(K) Re-establish ECCS Rooms Veatilation per SP 1104.16, Sectioca
-

(L) Restore the Contaioment Purge Systes per SP 1104 21,

(M) Restore other SFAS sctuated equipment as Listed on Table |
to sormal.

(N) If an SFRCS trip has occured Lo parallel with the SFAS
trip such that the OTSG lLevel control setpoiat has been
to the "MIGH" value, return the setpoiat to the
valua by pressiag "LOV" on NIS SP9B for 5G1 and NIS
SP9A for 85G2. Svitches located on the SFAS walve panel.

[aci Jent Levels 1, 2, 3, and & Occurrence

A combiaed cccurrence of [acident Levels |, 2, J, and & will sutomatically
laitiate vhen contaloment pressure (ncresses to J8.4 paia. Since the
only real ilacident that can cause this large Lacresse (o contaiament
pressure is & sajor LOCA, by & quick observation of RCS pressure,
pressurizer level, sod contaiament radiation levels, the operator can
detarmioe Lf the ilacident is resl or erronecus. The Post ‘ccident
ladicating Panels also contain iadication for comtaiament WR pressure
which can be checked as & backup.

CAUTION: Prior to auy restoration of systems, ensure that the
conditions varrauting tAis sctusation have been cleared,
the plant (s Lo & stable and controlled condition, or
the fault causiag the sutomatic imitiation has been determised

If lacident Levels | theough & are dus to & real sccurrence, the
within & mattar of hours to the low level
and C3 Pumps suction will have to be transfereed
to the smergency sump. Therefore, the recovery from & real lacident
# the same 4n from s lacident Level |

Attachment 6
Page 7 of 10
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13 PP 1102.03.13
After approval from the Shift lwo;vtuot:

(A) Push the block pushbuttons by the CS Pump coatrol switch
and stop both C5 Puaps.

(B) Block snd recpen the CCW Isolation Valves CC1407A and
B snd CCL411 A and B.

(€) Reset the SFAS cabinets ia sccordance with SP 110%.03,
"SFAS Operating Procedure” Section 5. This say requice
placiag one of the chacnels vith tue errosecus iLaput (o the
tripped condition. Do not reset the SFAS ustil the fault
causiag the actuation i(s cleared.

(D) Clear any SFRCS trips present, open the MSIVs, and reestablish
condenser vacuum per Attachaeat 7.

(E)  Sctop both HPI Pumps and close all four iajection valves
HP2A (B, C, D).

(F) Sctop doth DN Pumps.

(G) Return both Emergency Diesel Geserators to sermal standby
condition SP 110711, "Raergency Diesel Generator
Operatiag m«m".

() Close C3 lnjection Valves C313530 snd ¢S 1531,

(I) Restors CCW to sormal 1 and close the CCW to DN
Coolars Outlet Valves CC1467 sud CCl489.

(J) Re=establish the Contaioment Gas Hy Analyzer System per
SP 1105.15, Section 7.

NOTE. Blocking will net be performed as per Step 7 1.1
Lf Stap (C) abeve has besn completed.

(K) Secure the Emergency Veatilation Systes per 5P 110419,
Section &,

(L) Restart the Control Room Laergency Ventilation System
per 3P 1104, 14, Section &, a8 required.

L)) :-uunm ECCS Room Ventilation per SP 110416, Section

(¥) Restore the Contaloment Purge System per SP 1104.21.

(0) Restore other SFAS sctuated squipment as Listed on Table |
to normal .

Attachment 6
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ACTUATED EQUIPMENT TABULATION

SFAS lacidest level 2

EQuUIP I BQuIPENT

. . ~ BESCRIPTION o
Mmi2a n-o3 BC Letdown Delay Coil Out Viv
bR 20124 040 CTHT Norm Swuap lse Viv

BC 2404 n-630 BC PRIR Sample Viv

SN 1 -84 SN lse Viv te Clag Wur

BC 1073 M-0404 RC BT Bde lse Viv

BC 1719 M-040A CINT Vent Bde lso Viv

SS 07 n-007 S6 | sasple lse Viv

s 1 007 S6 ! Ma Ste Veat Viv

S8 235A N-040A Przr Quch Th Sample lse Viv
CF 1544 n-034 CF Th | M 0 and N; Fill lse Viv
3 n-031 RC Letdown Hi Temp Viv

bR 20128 nN-04e CINT Norm Sump lso Viv

RC 2408 H-a30 BC Prar Vapor Sasple Viv

CF 1542 N-034 CF Th Vent lse Viv

SN 19S5 n-041 SN lse Viv te Clag Wur

RC 1779 H-040a RC BT Wdr lso Yiv

RC 17198 H-040A CIMT Veat Bdr lse Viv

§S 594 N-007 S6 2 Semple lse Viv

ICS 1A n-007 SC 2 Ata Stm Veat Viv

S5 2358 M-0404 PRIR Queh Th Sample Ise Viv
CF 1541 n-034 CF Th 2 N 0 and N; Fill lse Viv
b 9 "-033 CINT Emer Semp Viv

b s 8033 ST Out Viv

N 236 N-019 Ny CTMT ise Viv

RC 2294 H-040A PRIR Quch Th Out Ise Viw

NS 3% n-00) Mo Ste Line | W Den Ise Viw

NG FOSITION POSITION
SA 2714 Clesed Upeun
SA 27118 Closed Upea
SA 271E  Clesed Closed
SA 21 Clesed Open
SA 2716 Clesed Hpen
SA 21 Closed Open
SA 2711 Closed Open
SA 271 Closed Open
SA 271K Closed Closed
SA 271L  Closed Closed
SA 2726  Clesed Open
SA 272C  Closed Open
SA 27120 Clesed Closed
SA 2712k Closed Closed
SA 212F Closed Closed
SA 2726 Closed Open
SA 2128 Closed Open
SA 2721 Clesed Open
SA 272) Closed Open
SA 272k Clesed Closed
SA 2721  Clesed Closed
SA 2814 Closed Closed
SA 28i6  Open Upen
SA 2818  Closed Open
SA 2811 Closed Open
SA 281) Closed Open

L]
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ACTUATED EQUIPMENT TABULATION
SFAS lacident Level 2

l!l

6.

EQUIPMENT SA SIGNAL  SA NORMAL
DESCRIPTION NO.  POSITION POSITION

i‘!gi

& ¥z

QES 2¥2 BEPFE ER EER
g8

L 30 ¢ Iseyg
1 evl

PRIR Qach Tk In lIse Viv
PRZR Quch Tk Out lse Viv

282A Closed Open
2828  Closed Open

282D Closed Closed
282E Closed Closed

2826 Open Upen
2820  Closed Open

2821 Closed Open
282) Closed Closed

CF Tk Sample Viv
CTHT Emer Sump Viv

BWST Out Viv

CTHT lastr Air Iso Viv

CTHT Serv Air Ise Viv

Ma St Line 2 W Den Ise Viv

CTHT M3 Dilution In Ise Viv
RCP STDP Demin Wir lso Viv
CIMT H; Dilution Out Ise Viv

291A Closed Closed
291C Closed Cpen
291E Closed Closed

CTMT H; Dilution In Ise Viv
RCP STOP Demin Wir Ise Viv
CTHT H; Dilution Out Ise Viv

2928 Closed Closed
292C Closed Open
292E Closed Closed
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ACTUATED EQUIPMENT TABULATION
SFAS lncident Level 3

SA SIGNAL SA
NO .

:
3
B

JHIA
3ic
3 Various
J1E Various
JIIF  Closed Various

1

DH Clr 1 Out Viv
1 Suct Viv From BWST
Out Viv
Bypa

ﬂﬂi.
—_—— -
- -

- .

ss Viv

312A Start Various
312C  Open Various
312D Open Various
3126 Open Various
JI12F Closed Various

2

M Cle 2 Oui Viv

2 Suct Viv from BNST
2 Out Viv
2 Bypass Viv

-~
-~
s

i

(9
# EEERE EEERE
22 ‘

Aux Equip In Viv 321A Closed Open

3 3 €S2
£ § 5%

CC Viv to Emer Inst Air Caps 3224 Closed Open

MU Iso Viv

Seal ket Iso Viv
1 Seal In lso Viv
2 Seal In Iso Viv
1 Seal Ia ise Viv
2 Seal In lso Viv
]
2
1
2

3311 Closed Open
332F Closed Open
3326 Closed Gpen
331 Closed

331K Closed

3326  Closed Open
33IE  Closed

331F  Closed Open
3316 Closed Open
3310 Closed Open

Szal Ret Viv
Seal Ret Viv
Seal Ret Viv
Seal Ret Viv
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ACTUATED EQUIPHMENT TABULATION

SFAS Incident Level 4

EQUIP P&TID EQUIPMENT
NO. NO. DESCRIPTION e e i B S
SFAS lIncident Level 4
P 56-1 H-034 CS Pump 1
P 56-2 M-034 CS Pump 2
CC 1411A M-036 CC In 1so Viv to CTHT
CC 1407A M-036 CC Out Iso Viv from CTMT
CC 1567A M-036 CC In lso Viv to CRD
CC 1328 M-036 CC CRD Booster Pump 1 Suct Viv
CC 14118 M-036 CC In Iso Viv to CTHT
CC 14078 M-036 €C Out Iso Viv from CTHT
CC 15678 M-036 CC In Iso Viv te CRD
CC 1338 M-036 CC CRD Booster Pump 2 Suct Viv
MS 101 H-003 Mo Stm Line 1 Iso Viv
FW 612 H-007 Mn FW 1 Stop Viv
MS 100-1 M-003 Ma Stm Line 1 WU Iso Viv
HS 100 H-003 Mo Stm Line 2 Iso Viv
FW 601 M-007 Mn FW 2 Stop Viv
HS 100-1 M-003 Mo Stm Line 2 WU Iso Viv

SA SIGNAL  SA  NORMAL
NO.  POSITION POSITION _

SA 411A  Start Oft

SA 412A  Start Off

SA 421A  Closed Open
SA 4218 Closed Open
SA 421€C Closed Open
SA 421D Closed Open
SA 422A Closed Open
SA 4228  Closed Open
SA 422C Closed Open
SA 422D Closed Open
S5A 431A Closed Open
SA 431C  Closed Open
SA 431E  Closed Closed
SA 432A Closed Open
SA 432C  Closed Open
SA 432E Closed Closed

€1°E0°2011 dd



L2 PP

SFRCS INITIATION RECOVERY GUIDELINE

Lo the cormal mode of MFW feeding the SGs and the TEVs dumping steam to

tle condenser. This will allow the AFW System to be returned to standby
and termination cf steam dumping to the atmosphere via the atmospheric
veats. The assumptions used in writing this section were that the SFRCS
actuated om a signal other than a MFW or MS rupture. If a rupture is
suspected, it should be determined if it can be isolated and 2 normal
cooldosm conducted (possibly omn ome SG) or consideration should be given

Lo comducting a cooldown on AFW and the AVVs. A rupcture, or condition

Such as a stuck open MSSV which prevents restoring normal feed and steaming
on oge 3G, will make the below steps on that SG aon-applicable.

The purpose of this section is to act as a guide to restore plant operatio

Take coatrol of OTSG pressure usiang the atmospheric veants to
Stop secondary side safety valve lifting.

-1 Place both atmospheric vent valves haand/auto statioms in
"hand" at zero demand.

Press both atmospheric veat valves block buttoas (HIS-ICS-11D
and HIS-ICS~-11C).

Press "auto” on HIS-ICS-11B and HIS-ICS-11C.

Control OTSG pressure as desired to prevent lifting secondary
side safety valves. The valves may be placed in "auto" if
desired.

Trip both Main Feed Pump Turbines.

If condenser vacuum has been lost, open the condense.
breakers and lockout the Me:hanical Hogger.

3.1 Open the condenser vacuum breakers using HIS-634 on Panel
C-5721.

Lockout the Mechanical Hogger using HIS-1005 om Comtrol
Room Papel C-572

dn operator start up the Auxiliary Boiler and charge the
Auxiliary Steam Header.

Start up the Auxiliary Boiler per SP 1106.04.
Locate and correct the cause of the loss of normal feedwater if
possible. 1If loss of normal feed was due to a pipe rupture,
ensure isolation of the rupture. The cause of loss of normal

feed could be one of the following:

5.1 A feed line rupture.

Attachment 7
Page 1 of 4
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5.2 Loss of both main feed pumps .

5.3 Inadverteat closure of Main Feedwater Coatrol Valves,
Startup Control Valves, or Main Feedwater Block Valves.

5.4 Inadverteat SFRCS actuation.

5.5 Loss of steam pressure control causing SFRCS actuatioa,
i.e., a stuck open MSIV. L

§. When the 235 psig steam header is on the Auxiliary Boilsr,
re-establish seal steam and condenser vacuum.

6.1 Establish gland steam per SP 1106.03.
6.2 Establish condenser vacuum per SP 1104.35.
7. Before normal feedwater control can be accomplished, the SFRCS

low level manual trips must be reset. The SUFP must be started
to clear the SFRCS steam to feed AP trips.

7.1 To reset the manual low SG SFRCS trip, push off buttoas
on SG LVL LOW TRIP BUTTONS (4869 and 4970) on SFRCS manual
initiation selection of Control Room Panel C-5721.

7.2 Start the SUFP per SP 1106.27.

8. If scrmal feedwater cannot be established, a cooldown will have
to be conducted using the Auxiliary Feedwater System and the
atmospheric vents.

9. If cooldown using the AFPs is required for an extensive period
such that the CST water is exhausted, the automatic shift to
service water should be verified or manually initiated if CST
level falls below three feet.

9.1 Four pressure switches (two for each AFP) automatically
shift AFP suction to service water on low AFP suction of
2 psig. If manual initiation is necessary, opea SW 1382
(SW to AFP 1-1 suction and SW 1383 (SW to AFP 1-2 suction)
and close FW 786 (AFP 1-1 suction valve) and FW 790 (AFP 1-2
suction valve).

10. If che SFRCS trips could be reset, restore normal OTSG heat
removal by coantinuing with the following steps

11. Place the turbine bypass valvns in hand and close the turbine
. S U A T TR

12. Open the Main Steam Non-return Valves MS 209 aand MS 210.

12.1 Press open on HIS 209 ~ad HIS 210 on Coatrol Room Panel
c-5722.

Attachment 7
Page 2 of 4
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13. Press the closed buttoas for MSIV 100 and MSIV 101. Then reset
the SFRCS solenoids for MSIV 100 and MSIV 101.

13.1 HIS 100 and HIS 101 are located on Coantrol Room Panel
C=5717.

13.2 The SFRCS resets for MSIV 100 and MSIV 101 are located on
the gorth wall of the Control Room Cabinet Room. Both
resets must be pushed for each MSIV.

14. Equalize pressure across the MSIVs by openiang the MSIV Bypass
Valves MS 100-1 and MS 101-1.

15. 1f cthe dP across the MSIVs is greater thanm 250 psig and stable,
isolate the main steam line traps and drains per Attachment 2 of
this procedure. Restore the lineup after MSIVs are open.

15.1 Main Steam Isolation Valve dP for Line | is determined by
comparing OTSG 1 pressure SP12B to turbine header pressure
SP16B on the front comsoles.

15.2 Main Steam Isolation Valve 4P for Line 2 is determined by
comparing OTSG 2 pressure SP12A to turbine header pressure
SP16A on the front coasole.

16. Wwhea the dP across the MSIVs is less thaa 250 psid, place the
atmospheric veant valves in hand and then opea MS 100 and MS 101.

17. Using the hand/auto stations, take coatrol of steam generator
pressure with the turbine bypass valves and close the atmospheric
vent valves.

18. Place the main feedwater valves and startup feedwater valves ICS
stations in hand and close them. Reset the main feedwater
valves and startup feedwater valves SFRCS trips.

18.1 Reset the Startup Feedwater Valves SP7A and SP7B SFRCS
trips by pushing the v set pushbuttoas on the west wall
of the Coatrol Room Cabinet Room.

18.2 The Main Feedwater Valves SP6A and SP6B SFRCS trips are
reset by pushing reset pushbuttons located %03’ elevation,

:,_‘g:::/nall of the Turbine Building at SPSA and SP6B.
\

18.3 Reset the MFW Block Valves FW 779 and FW 780 by placing
their control switches to OFF then back to AUTO.

19. When the decay heat load is low enough to prevent running out to

, €3tablish main feedwater flow to the OTSGs. This nay

e L .
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require from ome to two hours after reactor shutdown dependiag
on the power history.

19.1 SUFP is rated for 300 gpm at 900 psig. Easure AFW flow

to both OTSGs is less thaa 300 gpm prior to shuttiang down
AFPs.

19.2 Establish MFW flow to OTSGs by openiag FW 601 aand FW 612,

20.

Main Feedwater Stop Valves, and then throttling opea SP7A
and SP7B, Startup Feedwater Valves, from their ICS stations.
Run the AFW govermors to the low speed stops ia maaual.

When OTSC levels are being maintained by the SUFP alone, shutdown
the AFPs per SP 1106.06, Section 7.

Attachment 7
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POST TRIP REVIEW GUIDELINES

July 3, 1984

Purpose

of this booklet is to provide guidance on the performance of a
plant transient or trip. This is intended as generic guidance
oot intended to cover every possible eveat. Each event should
oo an individual basis with the scope of review determined by
event.



Transient analysis is basically divided into four phases:

Data Collection

Data Analysis

Support of Outside Organizations
Report Preparations and Review

£ W o e

These guidelines will discuss each of the four phases.

DATA COLLECTION

1s

1

Information Availauvle

The capability to record and recall the plaat information
aecessary to assist in the determination of the cause or causes
of unscheduled reactor trips currently exists at Davis-Besse
Unit 1. Digital indications (e.g., on/off, open/close, etc.)
aud key analog information are recorded by various transieat
monitoring systems during a reactor trip for subsequent analysis.
The Plant Process Computer records and displays both digital and
analog information. The Data Acquisition and Display System
(DADS) located in the Technical Support Center also provides a
means for recording and displaying analog information. An
additional source of analog information used to support post
trip efforts comes from the Control Room strip chart recorders.
These systems provide the primary sources of information used
for trip analysis at Davis-Besse Unit 1.

Plant Process Computer

The Plant Process Computer moaitors digital and analog informa-
tion from all sajor plant systems. Approximately 2,500 digital
poiats and 2,000 analog points are fed into the computer. Some

of this information is manipulated and stored for plant performance
monitoring purposes, and all of the information is available to

the Control Room operator in various display formats. Three
functions of the Plant Process Computer provide information

useful for transient analysis efforts. These functions include

the Sequence of Events Moaitor, the Post Trip Review, and the
Alarm Printout.

The Sequeace of Events (SOE) Monitor is designed to provide a
sequential list of important plant events. All inputs to this
function are digital. The list of monitored points is provided
as Eaclosure 1. A chauge of state of any of these digital
points is recorded in the SOE file along with the time of
occurrence. The time of occurrence listed with the event is
based on computer clock time and recorded to the nearest five
milliseconds. The SOE file cam hold up to 256 records. Once
the SOE file is filled, subsequent events replace the oldest
recorded event in the file. The first event to be recorded in
the file triggers an indicator to the operator that an SOE
monitored event has occurred. This indication is cleared, and
the SOE file is emptied when the operator requests a printout of
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the SOE file. Enclosure 2 illustrates the format of information
presented in the SOE printout.

The Post Trip Review function is designed to record selected
analog information for a period of time before and after a
reactor trip. The list of parameters moaitored by this function
is provided in Enclosure 3. The most recent 15 minutes of
historical values for these parameters is maintained in
rolling file. [n the event of a reactor trip, this roliing file
is frozen and data for the next 15 minutes is recordei. An
indication that the Post Trip Review function has been initiated
is provided to the operator. The operator may then request the
Post Trip Review printout which clears the file. The Post Trip
Review printout provides parametric data in engineering units
given at 15 second intervals from 15 mioutes prior to the trip
until 15 minutes after the trip. Enclosure & provides a sample
of one segment of a Post Trip Review printout. Note that some
of the parameters monitored have scan intervals of more thaa 15
seconds. Consequently, some data may be repeated in successive
15 second records. The parameters monitored for the Post Trip
Review function were chosen as a part of the original plant
process computer design. The variables monitored are key
parameters of the major primary and secondary systems which
could indicate abnormal trends that may lead to, or result from,
4 reactor trip. Normally inoperative safety systems are not
monitored by this function. The scan intervals selected for the
parameters were based oo the anticipated rates of change of the
individual parameters, aad multiplexing hardware and memory
capacity limitations that existed at the time of the imitial
design.

The Alarm Printout fuaction provides an historical listing of
both digital and analog information recorded when the monitored
parameters enter a predetermined alarm state. Esseatially, all
digital and apalog inmput points are monitored for alarm status.
Alarm messages are recorded as they occur on the alarm printer
along with the time of occurrence. No operator action is
required to initiate the Alarm Priatout. All digital points are
scanned once per second, and a change of point status is identified
on the alarm printer. Analog points are scanned at varying
intervals (either 1, 5, 15, 30, or 60 second intervals) and are
compared at each scan to a predetermined alarm value. Each time
the parameter exceeds the alarm limit or returas to within
limits, the event is recorded on the Alarm Printout. An example
of a section of the Alarm Printout is provided in Enclosure 5.

The Plant Process Computer comsists of redundant MODCOMP Classic
7870 CPUs. The CPUs are powered from separate uninterruptable
instrumentation buses YAU and YBU. The uninterruptable buses
are supplied from the station battery backed 250 volt DC power
supply system through an iaverter. Power can also be supplied
to the bus from a nonessential requlated instrumeatation bus
through a static transfer switch within the iaverter. The
redundant CPUs were installed during the 1982 Refueling Outage
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as a part of the overall project :c upgrade the Plant Process
Computer system. The multiplexers providing inputs to the
processors will be replaced in future outages. The multiplexers
are currently supplied from YBU, consequently, a loss of YBU
will interrupt all three transieat monitor functions of the
Plant Process Computer. The DADS will still be functional. As
the multiplexers are replaced, they will be equipped with
redundant power supplies.

Data /icquisition and Display System (DADS)

The DADS, located in the Technical Support Ceater, was designed
as a part of the emergency response facilities at Davis-Besse
Ugit 1. The primary function of the system is to provide
information to emergency response persoanel in the Techaical
Support Center to assist in evaluating plant status ia an
accident situation. Consequently, those variables importaat to
determining the safety status of plant systems and the proper
functioning of safety systems are inputs to the DADS.

While the DADS receives inputs from numerous sources, such as
the Meteorological Tower and the Plaant Process Computer, the
iaputs of importance to the transient moanitoring function are
supplied through a separate multiplexer (the Validyne). The
list of parameters supplied by this multiplexer is provided in
Eaclosure 6. The scan rate for these variables is approximately
once per second. Data is recorded at that rate for a period of
24 hours in a rolling file. Access to information in this data
file is possible in several formats. Individual points or
groups of points can be examined by a CRT or a line priater
output. Additional output formats are being developed and will
include the use of a printer/plotter to provide graphical
trends.

The Prime Comupter stores information from both the MODCOMP .nd
Validyne inputs. These values can be called up and priated out
per Section 1.2. The power supply for the multiplexer located
in the station is YAU. The power supply for the DADS computer
system is independent of the station electrical system. The
Davis-Besse Administration Building (DBAB) which houses the
Technical Support Ceater and the DADS, is supplied from a
construction feeder independent of the three 345 KV lines
connected to the station grid. The DBAB electrical system
supplies an emergency response facilities bus which can also be
fed by an emergency diesel generator through an automatic
transfer switch. The emergency response facilities bus in turn
feeds an uninterruptable distribution network. Power to the
upinterruptable distribution network is backed up by a battery
driven system through a static transfer switch which assures
continuous operation of the DADS computer system. The emergency
battery system is charged from the emergency response facilities
bus.



1.2

Strip Chart Recorders

In the event that the Plant Process Computer and the DADS are
unable to perform their transient mouitor functions, the Control
Room strip chart recorders act as a dackup source of information
for transient analysis. Due to the compressed time scales of

the strip chart recorders, che information cannot be used for
sequence of events determination and the limited aumber of
parameters recorded make determination of the cause of a tran-
sient very difficult. However, the parameters that are recorded
are important major system parameters such as pressurizer level,
Reactor Coolant System (RCS) pressure, steam generator levels,
feedwater flows, etc. The information aviilable on the strip
chart can be very useful in assuring that major system upsets

did not occur as a result of the transient. Strip chart recorders
are also useful in recognizing long term trends that may be
indicative of problems leading to, or resulting from, a transient.

Technical Section Fuaction

It has become a Technical Section function to collect all the
available plant data and have copies given as soon as possible
to the Assistant Station Superintendeat (Steve Quennoz), Opera-
tions (Dale Miller), NRC Resident Iaspector (Walt Rogers), and
I&C (acting I&C Engiceer). This job normally requires a trip to
the Coatrol Room to retrieve the alarms (at least 20 minutes
Prior to trip and for an hour after), the SOE pristout and the
Post Trip Review (may have to ask the operators to priant out).

If possible, attempt to set up a post trip meeting which includes
operators from the shift that was on. Copies of the Reactor
Operator Log and Unit Log should also be obtained when completed
(usually not uatil the day after the trip).

If possible, talk with the operators which are on shift. The
purpose of this interview is to record pertinent information as
seen by the operator during a transient condition. The interview
should be conducted as soon as possible after the event.

Typical questions are:

1. Briefly describe plant conditions prior to the trip.
(Include Integrated Control System (ICS) mode and
pertineat testing, operations, or maintenance in
progress or recently completed.)

2. What was the first indication or alarm which keyed you
Lo a problem? What actions did you take as a result
of these indications?

3. Were any alarms or indications out of service or did
any fail during the course of the transient? Did any
indications or alarms mislead you? Could the Control
Room alarms or controls have been relocated in such a
manner to have aided your actions on this transient?

-
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Did existing plant procedures provide adequate action
for this transient? Was it necessary to take action
beyond their scope.

What additional information or guidance do vou feel
would have assisted you during the transient?

Summarize the transient including both indications and -

actions. Discuss any equipment problems observed.



The data from the Prime Computer must be manually hard copied within 24 hours of the trip as tollows:

1) Go to the Technical Support Center Computer Room and turm on the orange line printer (the "run” light should
be “on", the "off" light should be lit unless the printer is in the act oi printing).

2)  Turmn on a Technical Support Center Ramtek terminal and push reset button located at the rear of the keyboard.

3) At the Ramtek terminal: (NOTE: (wo runs, one of 35 minutes length cnd 30 seconds interval, and a second of 5
minutes at 1 second interval provide the best data)

ENTER: LOGIN TSC

HIT: (3 function key (hard copy)

HIT: (‘ function key (to obtain Validyne data) '2 function key (for selected MODCONFP points)
ENTER: point number

P (to output te line printer)

beginning hours and minutes HHMM
Run 1: wuse 5 minutes before trip
Run 2: wuse | minute before trip

ENTEK: starting time using WHMM format
(normally use 5 minutes before trip)

ENTER: how long in HHMM
(normally 30 wminutes)

ENTER: onumber of minutes wanted to display
Run 1: wuse 30 minutes
Run 2: wuse 5 minutes
ENTER: interval desired in seconds ENTER: i1aterval in minutes or <CR> for 30 seconds
Run 1: wuse 30 seconds
Run 2: wuse 1 second

ENTER: point sumber or "ALL" for all Validyue
points

T ——

Data will now be printed® Data will now be printed*

4) To exit, eanter LO

*1f data does not print, do not repeatedly attempt Lo request printouts since all requests will be remembered and printed when

the system returns to working order. Call for assistance from Computer personnel .
-ilf=



The Prime data can be displayed on the Ramtek terminal and a
video copy of the display obtained on the Tektronix hard copy
printer.

1)  Go to the TSC, turr on Tektronix Video copy printer and let
warm up.

2) Turn on a Ramtek terminal and press reset button located at °
the rear edge of the keyboard.

At the Ramtek:

LOGIN_LARRY SMART1
DIS

08

SEG_#DISPLAYS

4 (to plot data vs. time)

1 (for CRT display)

2 (to access 24 hour circular "ile data)
1 (always)

234 3448

Return if data displayed looks OK when presented for
review

Point number (NOTE: If a Validyne point is
requested, V must prefix the
point aumber,
i.e., VT801 RCP 2-1 T¢
VZ675 MN FW §/0 CTRL VLV 1)

Data will now be displayed and updated on the term.nal.

To obtain a video copy of the Ramtek display:

With the display finished updating, press the black button
beside the terminal and the video copy will be automatically
taken.

If it is desired to freeze the display during updating, the
terminal can be frozem by hittiag "control” "§" (simultaneously).

To resume updating:

HIT: “comtrol” "Q" (simuitaneously)
To exit program:

HIT: "Break” key

ENTER: "Q"

ENTER: LO
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The printer/plotter is being programmed to have a fixed set of
plots (see Enclosure 10 for list) be printed by manual command.
Presently, only Larry Konopka can use this feature. This will,
in the future, be the primary method of data retrieval. Details
of use will be added later.

DATA ANALYSIS

Data analysis is the most difficult part of the post trip review
process. Every analysis is different since every event is difierent.
Some points need to be checked for almost every eveat, and the
followiag provides an indication of the extent of the review required.

The SOE aad Alarm Printout must be reviewed to verify the safety
systems operated as required. This means verifying nct only why some
channels tripped, but also verifying that all channels that should
have tripped did trip. Enclosure 7 provides a lisc of all SOE points
and what causes the SOE to initiate. Enclosure 8 has a list of
specific points to be checked.

The plots must be reviewed to determine if the overall plzat response
was acceptable. After a trip, the main feedwater coatrol valves are
closed, the startup feedwater valves are targeted to approximately

20% opea, and the main feed pump speed is increased to target (approxi-
mately 4600 RPM) by the rapid feedwater reduction system. Steam
generator levels should be maintained at 35 inches (and rapid feedwater
reduction startup feedwater valve target released). The main steam
safety valves should reseat at approximately 960 PSIG and Tave should
tend towards 551°F. Pressurizer level should reach a minimum of

10-20 inches if originally at full power (higher if originally at

lower power).

RCS pressure should not fall below 1800 PSIC unless problems occur
with main steam safety valves (MSSV)s resetting or makeup flow is
inadequate. Cold leg temperature will most likely rise for the first
10-20 seconds from the drastically increasing steam generator pressure,
but will then tend toward 550°F. Since 100% FP is 48°F AT (Th - Te),
the post trip AT is approximately 2-3°F for the first 20 minutes
(dependent on decay heat load).

The drastic changes in steam generator pressure will cause momentary
glitches in the steam generator level transmitters. These are to be
expected since the level transmitters are just AP indicators.

High deaerator levels have been a problem post trip. It appears the
Deaerator Level Control Valve #2 fails to close and the equalizing
valve caused both deaerator levels to increase. Moaitor both deaerator
levels and the time the condensate pumps are reduced to one operating.

All turbine bypass valves should anormally open initially after the
trip and then close during the MSSV blowdown. The atmospheric vents
should open when steam generator pressure rises above 1025 PSIG
(providing no Steam and Feedwater Rupture Coantrol System (SFRCS)
actuation).




RCS pressure, pressurizer level, and RCS Tave should have nearly
identical curve shapes until the makeup pumps have added significant
volume (1-2 minutes). RCS pressure is the most sensitive indicator
of RCS temperature; the RTDs and thermowells response time, as well

3s the loop tramsport time, adds a significant time delay (5-15
seconds) in the semsing of actual Tave during a rapid coolaat teupera=
ture change.

One additiomal caution is necessary on usiog the out-of-core power
range NIs. These detectors are monitoring core neutron leakage,
which is affected drastically by changes in cold leg temperature
(approximately .5% FP per °F). 1If Tc increases 6°F, indicated core
power will increase 3% without aay actual change in core power.

The analysis performed depends largely on the transient. A closure

of one maia steam isolation valve (MSIV) requires a much more detailed
review than a "screwdriver" trip. An imbalance trip requires a
detailed core physics review, while an electro~hydraulic control

(EHC) induced transient may require a significant review of the
secondary plant. Common sense and an inquisitive attitude must be
Mmaintained throughout the review. Murphy's Law definitely applies to
auclear power; Don't assume anything worked like it should.

SUPPORT OF OUTSIDE ORGANIZATIONS

The Techaical Section provides support to the TAP Team and places
information on NETWORK to provide information to outside organizations.
The B&W Resident Engineer (Jim Albert) has his own method of communica~
tion with other B&W plants (ELEX) which can also be used as the

method of communication between B&W units.

Withia 48 hours of the event, the Technical Section should make an
entry on NETWORK to the other B&W units describing the eveat. If the
event has significance beyond the B&W design (such as failure mechanism
of MSSVs), an eatry should also be made on NETWORK to all operating
units.

The Technical Section is responsible for telling the B&W Resident
Engineer if a TAP Team site visit is desired. A TAP Team should be
called in for most iavolved traasieats, but no site visit is necessary
for a well understood transient. When requesting a site team, ask

for personnel qualified in the area of the equipment involved in the
traasient; i.e., if ICS operation is in question, ask for an ICS

"expert".
The Technical Section representative acts as a liaison for the B&W
TAP Team. The entrance interview should be well prepared with all
information necessary to analyze the event provided to the team.
They should be provided with:

1) Aa oral review of the transient details known

2) All plots, alarms, SOE, post trip review, and operator logs



3J) Names, work extension, and schedule of personnel who were
on shift during transient

4) A work area - typically a conference area in the DBAB
5) [Escorts as required into the protected area

After the draft report is prepared, we have Duplicating make 10-12
copies. An exit interview is then set up with Steve Queanoz, Bernie
Beyer, I&C Engineer, Dale Miller, Louis Simon, other available
operators, Shift Technical Advisors, Jim Albert, and the Technical
Section representative. The draft report is thea reviewed and
several days givea to receive comments.

[f the TAP Team was not called in, only the NETWORK entrv need be
completed. Section & describes the details of report preparatioa to
be followed.

REPORT PREPARATION AND REVIEW

A TAF report will be prepared for all unscheduled reactor trips at
Davis-3esse. Reports may also be prepared for other significant
events. The purpose of the report is to provide transient event
iaformaticn for all members of the 177 FA Owners Group. The opera-
tional experience shared in this program will lead to improved plant
reliability and a oetter uanderstanding of the plant's performance by
2ll participants.

The format of the report should be as follows:

[. Executive Summary

Plant Name, Data, Time of Trip
Brief Description

Root Cause

Performance Anomalies

Lessons [earned

II. ransient Assessment

Sequence of Events

Plant Performance

1. Pre-trip Review

2. Iaitiatiog Event

3. Plant Post-trip Respoase

4. Operator Actions/Procedural Adequacy
C. Safety Considerations

D. Assessment Conclusions

E. Annotated Plots

The i!{fcutgvt Eﬁggeg!" section should be a single page containiag
the following ormation: plant name, date and time of trip, brief
description of the event, including initial power level, root cause
of the transient, any performance anomalies, and lessons learned.

w3 vq Mmoo W
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The "Sequence of Events” section should contain those major events or
conditions which delineate the progressive course of the transient.
[t normally contains a combination of the SOE, alarms, and Reactor
Operator Log.

The "Pre-trip Review" section should contain a statement of the plant
conditions prior to the transient. Examples to be included would be
power level, ICS status, maintenance or testing in progress, and
equipment deficiencies.

The "Initiating Event"” section should describe the sequeace of events
and plaat conditions [eadin( up to transient iritiatioa. Try amot to
be repetitive with other sections.

The "Plaat Post-trip Response” section should include a discussioa of
the respoanse of the and BOP from a process poiant of view; i.e.,
Tave, reactor coolant pressure, pressurizer level, feedwater flow,
OTSG level, and main steam pressure. These parameters should be
plotted versus time and annotated to indicate major events, departures,
eLC., to support the text of this section. Also, this section should
include a discussion of performance of compoaents and their departures
from the expected. Proposed corrective actions and corrective

actions previously completed should be included in the text of this
section.

The "Operator Action/Frocedural Adequacy"” section should include
in‘ormation concerning specific operator actions taken during the
transient which have not been iacluded in any previous sections.
Additionally, procedures followed during the transieat, and any
information which would be beneficial to other operators should be
included. This section is of major ianterest to other operators
regarding the TAP report and should be as detailed as possible.
Operator interviews, operator logs, computer printout and plant
procedures provide good source material. This section should provide
2n evaluation of the shift operator's ability to use the procedures
to mitigate a plant transient. Avoid repetition of earlier sections
when possible.

The "Safety Considerations” section should include the basis for
which safety, as it relates to the transient, has been considered.
Those bases may include plant design requirements, Final Safety
Analysis Report (FSAR) accident analysis, or other ianformation.

The "Asses t Conclusions/Corrective Actions” section should be a
significant aspects o trans ont, including
departures from expected component and plant performance, suggested/
actual corrective actions, and any preventative measures if ot
already discussed in the Plant Post-trip Response section. For
component failures, list name, model and serial number, manufacturer
name, date of installation, etc. Try to give this section a positive,
"we're fixing it" tonme instead of a "dink sheet”.
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The "Annotated Plots" sectien should consist of a aumber of parameter
versus time plots annotated with trip times and other important
occurrences (pwnp starts/stops, emergency Safety Features Actuation
System (SFAS) initiation, power operated relief valve (PORV) lifts,
main steam celief valve (MSRV) / MSSV lifts, etc.) The Abnormal
Transient Operator Guidelines (ATOG) P-T plot should be included in
this section.

After the report has been reviewed in the exit meeting and modified
by the Techanical Section, it is sent out for review (see Laura for
distribution). After the date that the comments were ‘ue (usually
two weeks), the report comments are incorporated, and it is them sent
to the Station Review Board (SRB). After SRB review and comment
incorporation, the report will be sent to B&W with the cover letter
signed by the Technical Section TAP representative. B&W will place
the report in the booklets and distribute to all participating
utilities.

The data is then stored in the trip files (along with the Attachment 3
to PP 1102.03 from Operations). Revisions are not normally made to
TAP reports, but can be completed if serious errors exist.

This completes the post trip review guidelines - these are oaly
guidelines and are aot cast in concrete. Eaclosure 9 includes a
checklist for post trip review which may be used to easure no items
are missed.
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SEQUENCE OF EVENTS POINTS LIST

Auxiliary Transformer 11 Trouble

Bus A Electrical Fault

Bus B Electrical Fault

Bus A to Transformer AC Breaker

Bus C2 Trouble

Bus D2 Trouble

Coatrol Rod Drive (CRD) Trip Confirm
CRD Channel AC Any Trip Device

CRD Channel BD Aay Trip Device
Electro Hydraulic Control Emergeacy Trip System Low Pressure
Emergency Diesel Geaerator 1| Trouble
Emergency Diesel Generator 2 Trouble
Esseatial Bus Cl Trouble

Essential Bus D1 Trouble

Esseatial Traasformer CE 1-1 Trouble (typical CE 1-1, DF 1-1, CE 1-2),
DF 1-2)

Generator and Main Transformer Overall Differeatial Trip
Gegerator Overcurrent Trip

Generator Reverse Current Power Trip

Gegerator Field Failure

Generator Out of Step

Generator Underfrequency

Generator Differential

Generator Grouand Current

Eanclosure 1
Page 1 of 3
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Main Feed Pump Turbine (MFPT) 1 Trip (typical MFPTs 1| aad 2)
Maia Transformer Sudden Pressure Change

Moisture Separator Reheater | High Level Turbine Teip
Moisture Separator Reheater 2 High Level Turbine Trip

Reactor Protection System (RPS) Channel 1| Flux/Delta Flux/Flow Trip
(typical Channels 1 through &)

RPS Channel 1 High Flux/Number of Reactor Coolaat Pumps (RCPs) Running
Teip (typical Channels 1 through &)

RPS Channel 1 Reactor Coolant (RC) Pressure/Temperature (typical
Chaanels | through &)

RPS Shutdown Bypass High Pressure Trip (typical Channels 1 through &)

RPS Chaonel | Containment High Pressure Trip (typical Channels 1
through 4)

RPS Chaonel 1| RC High Pressure Trip (typical Chaonels 1 through &)
RPS Channel 1 RC Low Pressure Trip (typical Channels 1| through &)
RPS Channel 1 Chaonel Trip (typical Channels 1 through &)

RPS Chancel 1 High Flux Trip (typical Channels 1 through 4)

RPS Channel | RC High Temperature Trip (typical Changels 1 through &)
RPS Startup Rate Rod Withdrawal Iahibit

RC Pressurizer “ow Level Heater Iaterlock

RCP 1-1 Motor Trouble (typical RCPs 1-1, 1-2, 2-1, and 2-2)

Safety Features Actuation System (SFAS) Channel | Borated Water Storage
Tank (BWST) Level Low (typical Channels 1| through &)

SFAS Channel 1 Containment Pressure > 38.4 psia (typical Chaanels 1|
through &)

SFAS Channel 1 Containment Pressure > 18.4 psia (typical Chaanels 1
through &)

SFAS Channel 1 RC Pressure < 1650 psig (typical Channels 1 through &)
SFAS Channel 1 RC Pressure < 450 psig (typical Channels 1 through 4)

Eaclosure 1
Page 2 of 3




SFAS Channel | Coantainment Radiation High (typical Channels | through &)
Steam and Feedwater Rupture Control System (SFRCS) Full Trip

SFRCS Differential Pressure Half/Full Trip Steam Generator (SG) 1
(eypical SGs 1 and 2)

Startup Transformer 01 Trouble

Startup Transformer 02 Trouble

Switchyard Oscillograph Started

Switchyard Bus J Differential

Switchyard Breaker 34563 Open/Closed (typical five breakers)
Turbine Generator Mechanical Trip Solenoid Turbine Trip
Turbice Generator Master Turbine Trip

Turbine Generator Mechanical Trip Valve Trip

Turbine Generator Master Trip Solenoid Teip

Turbine Bypass Valve 1-1 Open/Closed (typical six valves)
Unit Seismic [astrumentation Started

Enclosure |
Page 3 of 3

.ls.



o DAVIS=dFS3E Uit 1

gl

»
”

1OUP 10 SEQUENCE oF EvInTS we

- 13202132170
11201313498
it202:31:508%

- (320342898 -
132024131998
1320341 :940
1120241948 ~-
13d024119%0
1t20:142; 4%

o lidotuilns -

11203623145
11205443420
- 122721132540
1327311:50%
112721131565
—i3272132030 ~
1327:32: 99
13271321445
1827:503030-~
13273%2: S
1233: 1:818
- 1355:18:730
12341 3:1e8
15132273798
1213:32:820

.

x027~--
P702
P702
UWSel
1038
x030
Winl
N180
Gdone
X033~
1032
»3a2
Juzge -
x02s
X028
JE28-
Yoeod
Y0el
Yueld -
Yool
G9al
wad |
1. '
1020
2%

-l‘.

_/—

SnYD aACE 34%e2 e N
SFRCS OP maLF/FuLlL IRI®» ,56 2 fwlw
SPRCS OF maLF/FuLlL IWlP ,86 2 N
SPRCS FuLL TP fe®
TeG ~aSTFx TURB THIP Iklw
TeG ASTER THIP SULENEIUS InlP
CROD Cw B/0 ANY I1RIP DEVICE Twlw
CwD C» A/C aANY TRIP DEVILE Twiw
CRD TWwIF CANF W™ Thw
T=GC #ECrn TRIP SeLENGIU Tuwe Thiw Tale
TeG meC™ TRIP VLV TRL#
EnC E™EN TRIP SYS Lea PNESS THw
GEN REVEWSE PaRr Th]p
S»YD aACh 3uSe) ¢OEN
SeYy ACs 54900 L A
« GEN-REVERSE Paw -

TURE BYPASS VLV 1=} NG
TURY BYPASS VLY 1=} CLeS
TUNE BYRASS VLV 2e) M -
TURD BYFASS VLV 2=1! CLeS
SFRCS FuULL IR]® NAwe
WPS SU wATE wdalh wTHuwal Jw=lalT | wme
WPS SU wATE AuD wlwWiNnl Ju=lslT N w ™
SaYU aCy 3dSel CLws
< SmY0 alm 34%00 CLes

Eaclosure 2

Page 1 of |



POST TRIP REVIEW POINT LIST

Auxiliary Feed Pump Turbine | Speed (typical Pumps | and 2)
Channel 1| Power Range Flux (typical Channels ! through &)
Channel | Power Range Delta Flux (typical Channels 1! through &)
Condensate Pump Flow

Coatrol Rod Drive Group § Position (typical Groups 5 through 8)
Deaerator | Storage Tank Level (typical Deaerators 1 and 2)
Generator Gross Megawatts

High Pressure Condenser Pressure

High Pressure Condenser Hotwell Level

High Pressure Turbine First Stage Turbine End Pressure

High Pressure Turbine First Stage Generator End Pressure
High Pressure Turbine Side 1 Ialet Temperature

High Pressure Turbine Side 2 lalet Temperature

Low Pressure Condenser Pressure

Main Feedwater Average Flow Loop | (typical Loops | and 2)
Main Feedwater Temperature (typical Loops 1 and 2)

Main Feedwater Compensated Flow (typical Loops | and 2)
Main Feedwater Pump Turbine 1| Speed (typical Pumps | and 2)
Pressurizer Average Level

Pressurizer Pressure

Reactor Coolant Makeup Tank Level

Reactor Coolant Makeup Flow

Reactor Coolant Pump (RCP) Seal Injection Flow
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RCP 1-1 Discharge Cold Leg Narrow Range Temperature (typical RCPs 1-1 and
a=1)

Reactor Coolant System (RCS) Loop ! Hot Leg Narrow Range Temperature
(typical Loops 1 and 2)

RCS Average Temperature

RCS Loop ! Hot Leg Narrow Range Pressure (typical Loops 1 and 2)
RCS Average Hot Leg Total Flow

RCS Letdown Boron Concentration

Safety Features Actuation System (SFAS) Chaannel ! Containment Pressure
SFAS Channel 1 Containment Radiation Core Power

SFAS Channel 3 Borated Water Storage Tank Level

Steam Generator (SG) 1 Full Range Level (typical SGs 1 and 2)

SG | Startup Level (typical $Gs 1 and 2)

SG 1 Operate Level (typical SGs ! and 2)

SG 1 Outlet Temperature (typical $Gs 1 and 2)

SG 1 Outlet Pressure (typical $Gs 1 and 2)

SC | Feedwater Pressure (typical $Gs 1 and 2)
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DATA ACQUISITION AND DISPLAY SYSTEM RECORDED POINTS

Auxiliary Feedwater Flow to Steam Generator (SG) 1 (typical SGs 1 and 2)
Auxiliary Feed Pump 1 Discharge Pressure (typical Pumps 1 aad 2)
Auxiliary Feed Pump Turbine 1 Speed (typical Pumps 1 and 2)
Containment Hydrogen Concentration

Containment Spray Fump 1 Discharge Flow (typical Pumps 1 and 2)
Containment Normal Sump Level

Containment Wide Range Level

Contaiament Wide Range Pressure

Containment Atmosphere Particulate Radiation

Containment Atmosphere lodine Radiation

Containment Atmosphere Noble Gas Radiation

Containment Atmosphere Noble Gas Mid to High Range Radiation
Containment Wide Range Radiation

Unic Vent Particulate Radiation

Unit Vent Iodiae 131 Radiation

Unit Vent Xenon 133 Radiation

Generator Gross Megawatts

High Pressure Injection 1-I Flow (typical Lines 1-1, 1-2, 2-1, and 2-2)
Incore Outlet Temperature (typical 16 sensors)

Low Pressure Injection Pump 1 Flow (typical Pumps 1 and 2)

Main Feedwater Temperature to Iategrated Control System

Main Feedwater Control Valve Position Loop 1 (typical Loops 1 and 2)

Main Feedwater Startup Control Valve Position Loop 1 (typical Loops 1
and 2)

Eaclosure 6
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Main Feedwater Compensated Flow Loop 1 (typical Loops 1 and 2)
Reactor Coolant Makeup Tank Level

Reactor Coolant System (RCS) Hot Leg Flow Loop ! (Loops 1 and 2)
RCS Pressurizer Compensated Level

RCS Pressurizer Quench Tank Level

RCS Pressurizer Quench Tank Pressure

RCS Hot Leg Wide Range Pressure Loop 1 (typical Loops 1 aad 2)
RCS Average Narrow Range Temperature

RCS Calculated Hot Leg Subcooled Margin Channel A

RCS Calculated Hot Leg Subcooled Margin Channel B

RCS Hot Leg Wide Range Temperature Loop 1 (typical Loops 1 aad 2)
RCS Pressurizer Temperature

RCS Pressurizer Power Operated Relief Valve Position

RCS Pressurizer Pressure Relief Valve Position (typical Valves 1 and 2)

Reactor Coolant Pump (RCP) 1-1 Discharge Cold Leg Wide Range Temperature
(typical RCPs 1-1, 1-2, 2-1, and 2-2)

Reactor Protection System (RPS) Auctioneered Average Power

RPS Chaannel 1 Power Range Flux (typical Chaonels 1 through &)
RPS Channel 1 Source Range Flux (typical Channels 1 and 2)

RPS Channel 3 Intermediate Range Flux (typical Channels 3 and 4)

Safety Features Actuation System (SFAS) Chanmel 1 Borated Water Storage
Tank Level

Steam Generator (SG) 1 Outlet Steam Temperature (typical SGs 1 and 2)
SG 1 Operate Level (typical SGs 1 and 2)
SG 1 Startup Range Level (typical SGs 1 and 2)

SG 1 Outlet Pressure (typical SGs 1 and 2)
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POINT
NO.

DESCRIPTOR

SOE POINT INDEX

SET
POINT

AB50
ABS1

A852

A856

A857

ABS8

AB62

QS-RC1-1
0S-N16

QS-RC2B2

QS-RC1-2
QS-NIS

QS-RC2A2

QS-RC1-3

RPS CH 1 Flux-DFlux-Flow BSTHIL

RPS CH 1 HI Flux/No RCP ON BSTBL

RPS CH 1 RC Press-Temp BSTBL

RPS CH 2 Flux-DFlux-Flow BSTBL

KPS CH 2 M1 Flux/No RCP ON BSTBL

RPS CH 2 RC Press-Temp BSTBL

KPS CH 3 Flux-DFlux-Flow BSTBL

=32.25% t 0.25%

12.

One pump operating in
ecach loop < 54.25 ¢ . 25%
of RTP

. Two pumps operating in

one loop and no pump
operating in other loop,
no pumps operating, or

only one pump operating
< 0.0% of RTP

6 T/Hot -5644 PSIG

t 4.0 PSI

=13.57% ¢ 0.12%

12.

One pump operating in
each loop < 54.25 t .25%
of RTP

. Two pumps operating in

one loop and no pump
operating in other loop,
nO pumps operating, or
only one pump operating
< 0.0% of RTP

6 T/Hot -5644 PSIG ¢

4.0 PSI

7.86% t 0.14%

-25~

ALARN
CONDITION(S)

RPS CH 1 ¢/0¢/Flow Trip

RPS CH 1 Power/Pumps Trip Bistables
Lrips

KPS CH 1| RC Press-Tewp Trip
KPS CH 2 ¢/8¢/Flow Trip

KPS CH 2 Power/Pumps Trip Bistables
Lrips

RPS CH 2 RC Press-Temp. Trip
RPS CH3 ¢/0¢/Flow Trip

Enclosure 7
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.
.

POINT INSTR. SET ALARM

ALJ

NO. NO. DESCRIPTOR POINT CONDITION(S)

AB63  (QS-NIB RPS CH 3 HI Flux/No RCP ON BSTBL 1. One pump operating in RPS CH 3 Power/Pumps Trip Bistables
each loop < 54.25 ¢ .25% trips
of RTP

2. Two pumps operating in
one loop and no pump
operating in other loop,
no pumps operating, or
only one pump operating

< 0.0% of KRTP
AB65  (QS-RC2B1 RPS CH 3 RC Press-Temp BSTBL 12.6 T/Hot - 5644 PSIG ¢ RPS CH 3 RC Press-Temp Trip
4.0 PS1
A869 QS-RC1-4 RPS CH 4 Flux-DFiux-Flow BSTBL 32.25% t 0.25% RPS CH 4 ¢/5¢/Flow Trip
AB70 QS-NI7 RPS CH 4 MI Flux/No RCP ON BSTBL 1. One pump operating in KPS CH 4 Power/Pumps Trip Bistables
each loop < 54.25 ¢ . 25% Lrips
of RTP

2. Two pumps operating in
one loop and no pump
operating in other loop,
NO pumps operating, or
only one pump operating

< 0.0% of RTP
AB72  QS-RCA) KPS CH 4 RC Press-Temp BSTBL 12.6 T/Hot -5644 PSIG ¢t KPS CH 4 RC Press-Temp Trip
4.0 PSI

1061 1S-6500 Bus A Elec Fault N/A Over current condition on the
13.8 KV Bus A or a ground fault
on the 13.8 KV Bus A

1069 1S-65001 Bus B Elec Fault N/A Over current on the 13.8 KV Bus b
or a ground fault on the 13.8 KV

Bus B

Enclosure 7
Page 2 of 17




s
POINT INSTR. SET ALAKH

NO. NO. DESCRIPTOR POINT CONDITION(S)

1421  1DS-6400 GEN DIFF 1500 primary amperes (main An unbalance of current flowing into
transformer high side and out of the generator windings.
amperes) Trips turbine and wain generastor

breakers 34560 and 34561.

1425  15-64006 GEN Ground Current Relay alarms for generator The alarm is caused by the flow of
neutral current of G.853 ground fault current in the generator
Primary ampers or wmore up neutral when it reaches a preset
Lo a maximum of 7.4 primary limit due to a ground fault in the
ampers for a solid ground stator or on Lhe generaltor 25,000 volt
on the generator 25,000 volt leads .
terminals

1426  1DS-6405 GEN & MN XFMR Overall Diff Trip 346 primary ampers (main A quantitative difference of currents
transformer high side flowing in the generator stator
amperes) windings, the two 345 KV air circuit

breakers, main Lransformer and §11
Auxiliary Transformer. Trips turbine
and wain generator breakers 34560 and

34561 .
1427  KS-6400B GEN Negative Phase Seq Negative Phase Sequence When poly phase currents are unbalanced
Relay: Alarms for a nega- or contain negative phase sequence
tive phase sequence pickup components above a given asmount .
current of 1575 primary Trips generator main breakers 34560
amperes (main traoasformer and 34561 for generator negative
high side amperes) . phase sequence protection.
1428  1S-6400A GEN Overcurreat 1. With veltage res'raint: The current in the turbine genera-
50,000 primary amperes tor circuil has reached a predeter-
(main transformer high mined value for system fault backup
! side ampers) protection. Trips generator main
2. Zevo voltage restraint: breakers 34560 and 34561 for gemcra-
12,500 primary ampers tor overcurrent protection.
(main transformer high
side ampers)

Enclosure 7
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ALAKM

INSTR. SET
NO. NO. DESCRIPTOR POINT CONDITION(S)
1844 1S-6108 SWYD Bus J Diff N/A Bus J Elect Fault
J428  JS-6400A Reverse Pwr At 25,200 KW 1n, relay times Motoring occurs as a result of a
out for 25 seconds and Lhen deficiency in the prime mover input
initiates trip to the a-c generator. When this input
cannot supply all the losses, then the
deficiency is supplied by absorbing
real power from the system. Trips
turbine and main generator breakers
34560 and 3456).
} L680 LSH-140 MSR 1 HI Lvl Trub Trip Lvl increases to 3"-5" from Increasing level in MSR drain liane
{ bottom of tank
L69%0  LSH-164 MSR 2 HI Lvl Turb Trip Lvl increases to 3"-5" from Increasing level in MSR drain line
i bottom of tank
L770  LSLL-RC14 RC PRZR Lo Lvl Htr 40 inches Low pressurizer level
L862 (QS-7640 SFAS Sump Recirc Logic L511 8 feet water This alarm is generated when any two
of the four SFAS BWST low level
bistables trip. The alarwm is pro-
vided to tell when SFAS level 5
allows the transfer to the emergency
sump Lo occur.
LB64  (QS-7641 SFAS Sump Recirc Leogic L5112 8 feet water This alarm is generated when any two ol

the four SFAS BWST low level bistables
trip. The alarm is provided to tell
when SFAS level 5 allows the transfer
Lo the emergency sump Lo occur.

Enclosure 1
Page 4 of 17




ALAKN
CONDITION(S)

POINT INSTR. SET

NO. NO. DESCRIPTOR POINT
L866  (S-7642 SFAS Sump Recirc Logic L513 8 feet water

L8688 QS-7642 SFAS Sump Recirc Logic L514 B feet water

P683  PSH-6405 MN XFMR | Sudden Press N/A

P101  QS-2686 SFRCS DP Half/Full Trip, SG 1 177 PSIG

P702 QS-2685 SFRCS DP Half/Full Trip, SG 2 177 PSIG

P857 PS-NII5-2 RPS CH 1 CTMT HI Press 3.175 PSIG £ 0.2 PSIG
P858 PSh-RC2B2 RPS CH 1| RC HI Press 2285.0 PSIG t 4.0 PSIG
P859  PSL-RC2B2 RPS CH 1 RC LO Press BSTBL 1998 .4 PSIG ¢t 4.0 PSIG
P862  PS-NI15-1 RPS CH 2 CTMT Ml Press 3.175 PSIG £ 0.2 PSIG
P863  PSL-RC2A2 RPS CH 2 RC LO Press BSTBL 1998 .4 PSIGC £ 4.0 PSIG
P864  PSH-RC2A2 RPS CH 2 RC HI Press 2285.0 PSIG & 4.0 PSIG

This alarm is generated when any two
of the four SFAS BWST low level
bistables trip. The alarm is pro-
vided to tell when SFAS level 5 allows
the transfer to the ewmergency sump Lo
occur.

This alarm is generated when any two
of the four SFAS BWST low level
bistables trip. The alarm is pro-
vided to tell when SFAS level 5 allows
the transfer to the cmergency sump Lo
occur.

The alarm is caused by a sudden change
in XFHR Tank pressure, possibly accom-
panied by an arc in the XFHR. The
turbine generator and reactor may trip.
High steam to feedwater DP

High steam to feedwater DP

RPS CH 1 CTHMT Press Ml Trip

RPS CH 1 RC Press NI Trip

RPS CH 1 RC Press Low Trip

RPS CH 2 CTMT Press HI Trip

RPS CH 2 RC Press Low Trip

RPS CH 2 RC Press ill Trip

Enclosure 7
Page 5 of 17

— ———— e e e e ——— et gy



P
.

POINT INSTR. CsET ALARN .
NO. NO. DESCRIPTOR POINT CONDITION(S)
P867  PS-NI15-4 RPS CH 3 CTMT HI Press 3.175 PSIG £ 0.2 PSIG RPS CH 3 CTMT Press Wi Trap
PB68  PSH-RC2B1  RPS CH 3 RC NI Press 2285.0 PSIG £ 4.0 PSIG RPS CH 3 RC Press W1 Trip
P869 PSL-RC2B1  RPS CH 3 RC LO Press BSTBL 1998.4 PSIG £ 4.0 PSIG RPS CH 3 RC Press Low Trip
P872  PS-NI115-3 RPS CH 4 CTMT NI Press 3.175 PSIG £ 0.2 PSIG KPS CH &4 CTMT Press Wl Trip
P873  PSH-RC2A1  RPS CH 4 RC Wl Press 2285.0 PSIG ¢ 4.0 PSIG RPS CH 4 RC Press HI Trip
P874  PSL-RC2A1  RPS CH 4 RC LO Press BSTBL 1998.4 PSIG t 4.0 PSIG RPS CHl & RC Press Low Trip
P89S PSHI-2000A SFAS CH | CTMT Press > 38.4 PSIA 23.6 PSIG ¢ 0.4 Ps16 SFAS CI 1 CTMT Press NI M1 Trip
P896 PSH-2000A SFAS CH 1 CTMT Press > 18.4 PSIA 3.5 PSIG ¢ 0.5 PSIG SFAS €l 1 CTMT Press NI Trap
P898  PSHH-2001A SFAS CH 2 CTMT Press > 38.4 PSIA 23.6 PSIG £ 0.4 PSIG SFAS CM 2 CTMT Press HI M1 Trip
P899 PSH-2001A SFAS CH 2 CTMT Press > 18.4 PSIA 3.5 PSIG £ 0.5 PSIG SFAS CH 2 CTHT Press W1 Trip
P901 PSHN-2002A SFAS CH 3 CTMT Press > 38.4 PSIA 23.6 PSIG ¢ 0.4 PSIG SFAS Cil 3 CTHT Press. W1 HI Trip
P902  PSH-2002A SFAS CH 3 CTMT Press > 18.4 PSIA 3.5 PSiG ¢ 0.5 PSIG SFAS €N 3 CTMT Press NI Trap
P904  PSHH-2003A SFAS CH 4 CTMT Press > 38.4 PSIA 23.6 PSIG ¢ 0.4 PSIG SFAS CH & CTHT Press NI W1 Trip
P905 PSH-2003A SFAS CH 4 CTMT Press > 18.4 PSIA 3.5 PSIG ¢ 0.5 PSIC SFAS CH & CYMT Press HI Trip
P911  PSL-RC2B4& SFAS CH 1 RC < 16504 1650.0 PSIG t 25 PSIG SFAS CH 1 KC Press Low Trip
P912  PSLL-RC2B4 SFAS CH 1 RC < 400 450 PSIG t 25 PSIG SFAS CH 1| RC Press Low Trip
P914  PSL-RC2A4 SFAS CH 2 RC < 16504 1650.0 PSIG t 25 PSIG SFAS CH 2 RC Press Low Trip
P915  PSLL-RC2A4 SFAS CH 2 RC < 4004 450 PSIG t 25 PSIG SFAS CH 2 KC Press Low Trip

Enclosure 7
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SET
POINT

ALAKN
CONDITION(S)

SFAS CH 3 RC < 16500
SFAS CH 3 RC < 4004

SFAS CH 4 RC < 16504
SFAS CH 4 RC < 4008

Aux XFMR 11 TRBL

1S-6503 Bus A to XFMR AC BRKR

15-6504 Bus B to XFMR BD BRKR

15-6521 Bus C2 TRBL

1650 PSIG ¢t 25 PSIG
450 PSIG t 25 PSIG
1650 PSIG t 25 PSIG
450 PSIG t 25 PSIG

N/A

SFAS CH 3 RC Press Low Trip
SFAS CM 3 RC Press Low Trip
SFAS CH & RC Press Low Trip
SFAS CH & RC Press Low Trip

1. A sudden pressure in the XFMK
due to a fault
2. A ground fault on the XFMR
secondary, or in backup pro-
tection breakers HX11A and
HX118
. A phase overcurrent on the XFMK
primary, or in backup protection
breakers MX11B and HX118B
. A differential relay operation
caused by a fault in the Lrans-
former or its comnections to
the 13.8 KV buses

. A bus lockout on Bus A.
2. A primary or secondary ground
fault on XFHE AC.
. A differential or overcurrent

on XFMR AC.

. A bus lockout on Bus B.

. A primary or secondary ground
fault on XFRMN BD.

. A differeatial or overcurrent
on XFHMR BD.

Bus overcurrent sensed by tLhe
partial ditferential overcurrent
or ground relay scheme

Enclosure 7
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DESCRIFTOR

ALAKN
CONDITION(S)

Qiso

Q181

if

Q401

15-6522

CRD-SwW9

CRD-SW10

CRD-SW4
QS-6221A

QS-6231A

Bus D2 TRBL

CRD CH A/C Any Trip Device

CRD CH B/D Aay Trip Device

CRD Trip Confirm

EMER DG 1 Locked Out or TRBL

EMER DG 2 Locked Out or TRBL

N/A

N/A

N/A

N/A

N/A

N/A

-32-

Bus overcurrent sensed by tLhe
partial differential overcurrent
or ground relay scheme

& N

SN -

. Breakers A or € Trip
. Electronic Trip €
. WYE Curvent Sensor A

Return SCR Trip C

- Breakers B or D Trip
- Electronic Trip b
. WYE Carrent Seansor B
. Return SCK Trap

Any reactor trip

Lockout Kelay 86-)1 operation
(will trip AC 101 breaker aund
short the field for No. 1-1 DG)

- Lockout Relay B6-2 operation

(will trip AC 101 breaker and
shutdown the eugine)

. Emergency Diesel Generalor

Voltage Regulator Switch in the
OFF position

. Lockout Relay 86-1 operation

(will trip AD 101 breaker and
short the field for No. 1-2 DG)

. Lockout Relay B6-2 operation

(will trip AD 101 breaker and
shutdown the engine)

. Emergency Diesel Generastor

Voltage Regulator Switch in the
off position.

Enclosure 7
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POINT INSTR. SET ALAKM

NO. NO. DESCRIPTOR POINT CONDITION(S) :
Q414  1S-6519 Bus C1 TRBL N/A 1. Phase overcurrent on Bus C)
2. Ground overcurrent on Bus C)
Q417  1S-6520 ESSEN Bus D1 TRBL N/A 1. Phase overcurrent on Bus D)
2. Ground overcurrent on Bus DI
Q430  15-6529 ESSEN XFMR CE1-1 TRBL N/A Automatic tripping of &4.16 KV
Feeder Breaker ACICEL] for the
following:

1. Transformer Ground (SIN/ICE)
2. Bus Overcurrent (94-1)

3. Feeder Overcurreat (50-51)
4. Feeder Ground (50GS)

Q432 1S-6530 ESSEN XFMR DF1-1 TRBL N/A Automatic tripping of 4. 16 KV
Feeder Breaker ADIDF1) for
essential Unit Substation FI
and 4BOV breaker BOF11 for the
following:

1. Transformer Ground (SIN/IDF)
2. Bus Overcurreant (94-1)

3. Feeder Overcurrent (50-51)
4. Feeder Ground (50GS)

‘ Q435  1S-6532 XFMR CE1-2 TRBL N/A Automatic tripping of 4.16 KV

‘ Feeder Breaker ACICEL12 for

3 essential Unit Substation Fi

‘ and 4BOV breaker BCEIZ for the
following:
1. Transformer Ground (SIN/2CE)
2. Bus Overcurrent (94-1)

. 3. Feeder Overcurrent (50-51)

4. Feeder Ground (50GS)

Enclosure 17
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ALAKM
CONDITION(S)

Automatic tripping ot 4.16 KV

Feeder Breaker ADIDFI2 for

essential Unit Substation Fl and
480V breaker BDF12 for the following:
1. Transformer Ground (51N/20F)

2. Bus Overcurrent (94-1)

3. Feeder Overcurrent (50-51)

4. Feeder Ground (50GS)

GEN Field Failure A typical alarm point is Loss of excitation by an abnor-
632,310 KVA power flow mally low value or failure of
into the generator generator field current, which

Causes reactive pover flow from
the system into the machine.
Trips turbine and main generator
breakers 34560 and 34561 .

Gen. Out of step relay: A phase angle measuring device Lhat
Alarms at a pickup of 0.162 functions between two vellages, two

primary ohms and 30,000 currents or between voltage and
primary amperes (main current. Trips generalor main
transformer high side breakers 34560 and 34561 for gener-
ampers). ator loss of synchronism.

. 5925 kM - MFPT 1-1 Over Speed frip

. &0 PSIG - MFPT 1-1 Thrust Brg Wear Trip

. & PSIG - MEFT 1-1 Lube 0il Low Press Traip
. & PSIG - MFP 1-1 Lube Oil Low Press Trip
. 12.5" HgA - WFPT 1-1 Exhaust Nl Press Trip

. N/A - MFPT 1-1 Manual Trip

. 1500 PsIG - HFPFT 1-1 Disch Bl Press Trip

Enclosure 7
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INSTR.
NO.

Qr83

Q89

Qr9s

Qs-2732

QS-6515A

QS-6516A

QS-6517A

HFPT 2

RCP 2-1 MTR TREL

. 5925 RPM
40 PsiG
4 PSIG

4 PSIG
12.5" HgA
. N/A

1500 PSIG

SNOVES ON -

N/A

N/A

N/A

1. MFPT 1-2
2. MFPT 1-2 Theust Beg Wear Trip
3. WFPT 1-2 Lube Oil Low Press Trip
4. MFP 1-2 Lube 0il Low Press Trip
5. MEPT 1-2 Exhaust Bl Press Trip
6. MFFT 1-2 Manwal Trip

7. MFPT 1-2 Dasch M1 Press Trip

a. Phase, Time apnd lostaatancous
b. Phase, Extremely luverse Time
Instant anecus Ground Fault
Phase Imbalance

Bus Protection Lockout

Swn

—
.

Motor Overcurrents

a. Phase, Time and lastantaneocus
b. Phase, Extremely luverse Time
2. lonstantaneous Grownd Fault

3. Phase lmbalance

&. Bus Protection lLockout

'Eaclosuu 7
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SET
POINT

CONDITION(S)

Q810

Q818

Q822

Q83

Q841

Q5-6518A

RPS-TR-A

RPS-TR-D

RPS-TR-C

RPS-SRI

RCP 2-2 MTR TRBL

RPS CH | CH Trip

RPS CH 2 CH Trip

RPS Shutdown Bypass High Press

RPS CH 3 CH irip

RPS CH 4 CH Trip

RPS SU Rate Rod WIHDEWL INHIBIT

N/A

N/A

N/A

1820 PSIG (+0, -1.6 PSIG)

N/A

N/A

> 2 DPY in the Source Range
(NI 1, 2) with reactor
power less than 1x10 ¥ awps
on the lntermediate Range
(NI 3,4).

.2 3 DPY on the lotermediate

Range (NI 3, &) with reactor
power less than 10 on the
Power Range (NI S5, 6, 7, 8).

1. Motor Overcurrents
a. Phase, Time and lastantaneous
b. Phase, Extremely luverse Time
2. Instantaneous Ground Fault
3. Phase lmbalance
4. Bus Protection Lockout

When the channel trip relay in the
RPS Chasnne! 1 Reactor Trip Module is
deenergized

When the channel trip relay in Lie
RPS Channel 2 Reactor Trip Module
is deenergized

When a channel is 1n shatdown bypass
and the RPS Shutdown Bypaess High
Pressure Bistable trips

When the channel trip relay in the
RPS CH 3 Reactor Trip Module 1s
deevergized

When the channel trip relay in the
CH & Reactor Trip Module 1s deener-
gized

When the control rods are 1nhibited
from being withdrawn by the Nuclear
Instrumentation

Enclosure 7
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POINT INSTR. SET ALAKM

-
.

NO. NO. DESCRIPTOR POINT CONDITION(S)
Q963  QS-SFRCS SFRCS Full Trip 1. High or low curvent indi- 1. Loss of & Keactor Coolant Pumps.
cation on all & ROP's.
2. Less than 612 PSIG. 2. Low steam header pressure.
3. Greater than 117 PSIG. 3. Nigh steam to leedwater DP due
to loss of feedwater.
4. Less than 26.5" 4. Low steam generalor level.
Q981 QS-6401 SU XFMR 01 TRBL 1. Sudden Pressure 8 PSIG I. A sudden pressure in the XFMK
2. Phase overcurrent 144.3 A due Lo a fault (APII01.07)
(B6.2 MVA) 2. A ground fault om the XFMR
secondary or backup protection
for breakers HXOIA and WXO1B
3. A phase overcurrent on the XFMK
Primary or backup protection
for breakers HXOIA and HXO1B
4. A differential relay operation
caused by a faull ia the trans-
former or i1l: connections to
the 13.8 KV Busses
Q984  (S-6402 SU XFMR 02 TRBL i. Sudden Pressure 8 PSIG I. A sudden pressure in the XFMR
2. Phase overcurrent 144.3 A due to a fault (AP3101.07)
(86.2 MVA) 2. A grownd fault on the XFHR

secondary or backup protection
for breakers HXO2A and HXO02B

3. A phase overcurrent on the XFMK
primary or backup protection
for breakers HXO2A and NXO2ZB

4. A differential relay operation
caused by a fault in the trans-
former or its conmeclions to
the 13.8 KV Busses

Eanclosure ]
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DESCRIPTOR

SET
POINT

ALARN

CONDITION(S)

R793

R317

R832

R834

NSH-NIS

NSH-NIS

NSH-NIS

NSH-NI7

RPS CH 1 HI Flux

RPS CH 2 NI Flux

RPS CH 3 M1 Flux

RPS CH & Wi Flux

SFAS CH 1 CTMT RAD ul

SFAS CH 2 CTMT RAD u1

. Mode 6:

. Mode 6:

106.75 + 0 - 5% of Rated

. Thermal Power with four

pumps operating

.19 + 0 - .5% of Rated

Thermal Power with three
pumps operating

. 104,75 + 0 - 5% of Rated

Thermal Power with four
pumps operating

. 719 + 0 - 5% of Rated

Thermal Power with three
pumps operating

. 104,75 + 0 - 5% of Rated

Thermal Power with four
pumps operating

.79 + 0 - 5% of Rated

Thermal Power with theee
pumps operating

04.75 + 0 - 5% of Rated
Thermal Power with four

pumps operating

- 719 + 0 - 5% of Rated

Thermal Power with three
pumps operating

. Modes 1, 2, 3, &:

15 MR/HR or 1.8 x BKGND
£ 107 BKGND
2 MR/HR

. Modes 1, 2, 3, &:

25 HR/HR or 1.8 x BKGND
t 1097 BKGND
2 MR/HK

When any one of the four KPS Over-

power Trip Bistables Trip

When any one of the four KPS Over-

power Trip Bistables Trip

When any one of the tour RPS Over-

power Trip Bistables Trap

When any one of the four KPS Over-

power Trip Bistables Trip

SFAS CH 1 CTHT RAD NI Trip

SFAS CH 2 CTMT RAD M1 Trip

Enclosure ]
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POINT INSTR. SET
NO. NO. DESCRIPTOR POINT
K836 RSHH-2006 SFAS CH 3 CTMT RAD M1 1. Modes 1, 2, 3, &:
25 MR/JUR or 1.8 x BKGND
t 107 BKGND
2. Mode 6: 2 MR/HK
R838  RSHN-2007 SFAS CH 4 CTHMT RAD M1 1. Hodes 1, 2, 3, &:
1S5S MR/HR or 1.8 x BKGND
t 10% BKGND
2. Mede 6: 2 MR/HR
S426  SSL-6400 GEN Under Frequency Under frequency celay 8101 &
B1U2 are set for S58.2 Nz and
0.5 seconds. Both contacts
are in series so that both
under frequency relays must
operale to trip.
T856 TSH-RC3IB2 RPS CH 1 RC WI Temp 616.8 °F 2 0.2 °F
T857 TSH-RC3A4 RPS CH 2 RC HI Temp 616.8 °F £ 0.2 °F
TEBS8 TSH RC3B4 RPS CH 3 RC HI Temp 616.8 °F ¢ 0.2 °F
T859 TSH-RC3AX RPS CH & RC HI Temp 616.8 °F t 0.2 °F
X014  QS-6044 SWYD ACB 34563 N/A
X015 QS-6045 SWYD ACB 34564 N/A
X024 (S-61178 SWYD Oscillograph Started N/A
X025 QS5-6041 SWYD ACB 34561 N/A
X026 (QS-6042 SWYD ACB 34561 N/A
X027 QS5-6043 SWYD ACE 34562 N/A

ALAKN
CONDITION(S )

- - R

SFAS CH 3 CTMT KAD Wi Trip

SFAS CH & CTHT RAD NI Trip

When the system load exceeds system
genevation. Trips genevalor main
breakers 34560 and 34561 for gener-
ator under frequency protection.

RPS CH 1| RC Temp MWI Trip

RPS CH 2 RC Temp HI Trip

RPS CH 3 RC Tewp NI Trip

KPS CH & RC Temp HI Trip

SWYD ACB 34563 Trip

SWYD ACB 34564 Trip

Electrical fault on 345 KV lines
(may also be caused by operating
345 KV breakers).

ACE 34560 Trip

ACB 34561 Trip

SWYD ACB Trip

Enclosure 17
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POINT INSTR. SET ALAKN
NO. NO. DESCRIPTOR POINT CONDITION(S)
X030 g@s-2210 T-G Master Trip Solencids N/A When one or both master trip
solenoids are deencrgized
X032 @s-2213 T-G Mech Trip VLV Overspeed Lrip of 110% I. Excessive turbine generator
(1980 kPM) speed
2. Manval mechanical trip actuated
(frount standard)
3. Mechanical trip solenoid ener-
gized by one of the folloving:
a. Control Room ENC trip button
b. Master trip solencid valve
tripped
X033 zs-22n T-G Mech Trip Solenocid Trub Trip N/A Energizing the mechanical trip
Solenord
X038 (S-2293a T-G Master Turh Trip Turbine master trip buss Turbine tripped
energized
YO60  ZS-SP13B1  Turb Bypass VLV 1-1 N/A When the valve changes posilion
Clos/NC
Yo&! ZS-SP13B2 Turb Bypass VLV 1-2 N/A When the valve changes position
Clos/NC
Yoe2 IS-SP13B3  Turb Bypass VLV 1-3 N/A When the valve changes position
Clos/NC
Y063 ZS-SP13A1 Turb Bypass VLV 2-1 N/A When the valve changes position
) Cles/NC
Y064  IS-SP13A2 Turb Bypass VLV 2-2 N/A

When the valve changes position
Clos/NC ;

Enclosure 7
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SOE/’M ANALYSIS
Lf Reactor Protection System (RPS) Trip:

(1) Each channel has SOE points on both the trip pacameter and the
verification of a channel trip. Check both.

(2) Verify on SOE, when second channel tripped, the following was
received indicating trip occurred:

Q180 "CRD CH A/C ANY TRIP DEVICE" "TRIP"
Qi81 "CRD CH B/D ANY TRIP DEVICE" "TRIP"
Q266 "CRD TRIP CONFIRM" "TRIP"

(3) Verify the trip parameter makes sease; for example, you should
not get a pressure temperature trip when T‘“ is less than
606°F .

(4) On SOE after the trip depressucizes the primary, all four RPS
chanoels should receive low pressure trips. This (s the time to
confirm which RPS channels nad not tripped (the channel trip
only comes in once on SOE).

(5) On alarms, verify:

Q185 "CRD MTR PWR" "OFF"
Q186 "CRD PROGRAMMER LAMP FAULT"  "YES"
Check Turbine Generator:

(1) On SOE verify:
X030 "T/G MASTER TRIP SOLENOIDS" "TRIP"

|
J428 "GEN REVERSE POWER" "TRIP" ) after
X025 "SWYD ACB 34560" "OPEN" ) 30
X026 "SWYD ACB 34561" "OPEN" ) seconds
(2) On alarm priatout verify:
2498 - 7501 "HPT GOV VLV 1-4" "CLOSED"
2506, Z508 "HPT ST® VLV 1-4" "CLOSED"
510, 2512,]
2591, 2576,)« "LPT 1, 2 RHT STOP VLVS 1-4" "CLOSED"
2578, 2593 |
m 13'1 l‘ &' " "
X070 "TURB EXT AIR DUMP RE'TAY VLV" "TRIP"
Q379 "EHC ELECTRICAL" "TRBL"
Eaclosure 8
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(1) On alarms, check time of second makeup pump on
Q754 or Q759 "RC MU PMP 1 (2)" "ON"

(2) On alarms, check high makeup
F741 "RC MU FLOW" "HIGH"

(3) On SOE, check pressurizer heater cutoff if < &0"
L770 "RC PRZR LO LVL HTR" "TRIP"

Then return to normal

Hiscellaneous

(1) On alarms, check atmospheric vent positions
2961 and 2969 "SG 1, 2 ATM STM VENT VLV" "OPEN" when > 1025
PSIG

(2) Oa SOE or alarms, check TBV positions
Y060, Y065 "TURB BYPASS VALVE 1, 2 = 1+3" "NC" when > 1015
PSIG

(3) On alarms, check for deaerator hi level trips
L359, L360 "DEAR STRG TX 1, 2 HI LvL" "TRIP"

(4) On alarms, check condensate pumps reduction
Ql68, Q171, Q174 "CNDS PMP 1, 2, Y "OFF"

Presently, only three SFRCS inputs are connected to the SOE monitor;
these are:

Poiat &0 SFRCS Full Trip
Point 62 SFRCS DP Half/Full Trip SG 1
Point 6] SFRCS DP Half/Full Trip SG 2

The only way to tell the iaput parameter on which SFRCS tripped is to
review the alarm printout. Note: When it references Channel | or 2,
it is Actuation Chamnel 1| or 2, not Logic Channel 1, 2, 3, or 4.

Q847 SFRCS SG 1 Isel

Q848 SFRCS SG 2 Isol

Q963 SFRCS Full Trip

Q692 SFRCS Mo Stm Low Press Trip, Ch 2
Q693 SFRCS Mn Sta Low Press Trip, Ch |
L886 SFRCS SG Lvl Half/Full Teip, Ch 1
L89%6 SFRCS SG Lvl Half/Full Trip, Ch 2
Pé71 SFRCS DP Half/Full Treip, Ch 1
P680 SFRCS Mn Sta Lise Low Press, Ch 2
Pés1 SFRCS Mn Stm Line Low Press, Ch |

Eaclosure §
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Q847 SFRCS SC 1 Isel

Q848 SFRCS SC 2 Iseol
Q963 SFT.S Full Trip
Qe92 SFOCS Mn Stm Low Press Trip, Ch 2
- Q693 SFAUS Mn Stm Low Press Trip, Ch 1
" L88e SFRCS SC Lvl Half/Full Trip, Ch 1
L896 SFRCS SG Lvl Half/Full Trip, Ch 2
P67 SFRCS NP Half/Full Trip, Ch 1
Pe8o SFRCS Mn Stm Line Low Press, Ch 2
P68l SFRCS Mn Stm Line Low Press, Ch 1
) P68s SFRCS Mn Stm Low Press Blk, Ch 2
P68s S'RCS Ma Stm Line Low Press Blk, Ch 1
P691 SFRCS DP Half/Full Trip, Ch !
P692 SFRCS DP Half/Full Trip, Ch 2

The SFRCS alarms have several flaws: (1) They only tell the status
of actuation channels, not individual logic channels. As happens all
too often, a power supply is lost to one logic chaonel, initiating
all the alarms for that actuation channel which preveats proper
analysis of the trip. (2) Not enough indication is provided of a
full trip. Oaly Q693 is provided to verify a full trip, and it does
aot tell which channel.

The stroking of the SFRCS valves should be verified within the proper
time interval. The followiag is & list of the SFRCS valves, the
Computer poiats, and the stroke times.

cer RESPONSE TIME
.
¢ ICS11B &~ 2961 10 seconds
: ICS1lA - & 2969 10 secoands
1 MS101-1 1685 10 seconds
- MS100-1 1088 10 seconds
MS394 . 2684 10 seconds
- MS837S o 2647 10 seconds
I «SPIA " b 2680 (use plots] 12 seconds*
(v «BPTB we 2678 (use plots| 12 seconds*
Fwé12+ 2674 15 seconds*
= 01 - s 2679 15 seconds™
I M8106 + 2003 36 seconds
L MS107 2006 40 seconds
' MS106A 2004 18 seconds
~ MS107A 2007 34 seconds
MS101 1643 5 seconds
/. MS100 2686 5 secords
TURBINE TRIP SEE SOE
= AFI872 s ¢ ‘2010 34 seconds
' AF3870 +~ - " ' 2008 34 seconds
L AFIS1 : tobozen 33 seconds
Enclosure 8
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AF18e9 & 2009 J4 seconds

FW779 NONE N/A

Fw780 NONE N/A

AF599 2970 10.5 seconds
- AF608 2962 13.5 seconds
- S;:: 2678 [use plots)
' 2673 [use plots]

Per USAR 7.4.1.3.10-9, auxiliary feedwater pumps will be at full
speed within 40 seconds from the time of signal iaitiation.

*Per USAR 7.4.1.3.10+9
Aaticipatory Reactor Trip System (ARTS)

There are preseatly no ARTS SOE points.

The ARTS computer alarms presently available are:

Qo001 ARTS In From MFPT*

Q003 ARTS In From T-G*

Q004 ARTS Test Trip*

Q7717 ARTS Trip*

Q778 Rx Pwr > 15% and Rx T-G Trip*
Q779 Rx T-G Trip*

“Note that these come in when any channel trips on the parameter.
Therefore, if a channel was trtnoﬂoun before, oo new alarm will
be received when the second channel trips the plant.

Memos have been written to Engineering requesting separate ARTS
channel alarms and SOE points.
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1.0

1.1
1.2
1.3

2.0
2.1

2.2

POST TRIP REVIEW CHECKLIST

Item Comment s

SOE, Post Trip Review, alarms

reviewed, operators interviewed,

post trip meetiug

Prime priatout delogged

Plots completed

Copres of data distributed

Data Analysis

SOE describes sequence

e RPS trip sequence delineated

— Q180, Qi81, and Q266 came in when second channel tripped
RPS trip makes sense

ALl four RPS channels tripped on low pressure after trip
Verify turbine trip (X030)

After 30 seconds, verify auto traas (J&28, X025, X026)
Check pressurize: heater cutoff (L770)

Check TBV positions (Y060 - Y065)

Check SFRCS, SFAS, ARTS operation, including valve
operation time

Alarms
Read over all alarms (approximately 20 minutes prior to
and approximately | hour after)
- Verify Q185, Q186 for reactor trip
e Verify turbine operation:

GOV VLVS 2498-2501 CLOSED
STOP VLVS 2506, 2508, 2510, 2512 CLOSED
RHT STOP VLVS 2591, 2576, 2578, 2593  CLOSED
RHT VLV 2580, 2581, 2594, 2596 CLOSED
AIR DUMP RELAY X070 TRIPPED
EHC ELECT Q379 TRBL

—— %nd Makeup Pump On Time (Q754 or Q759)
F741 RC MU FLOW  "HIGH"

e Check atmospheric veats (2961, 2969)

. Check deaerator high level trips (L3159, L360)

Check condensate pump reduction time (Q168, Qi71, Q174)
Time

Eaclosure 9
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. Check alarms for SFRCS and ARTS
2.3 Data Analysis
—_ RFR operated properly
—. Tave near 552°F
. Pressurizer level not lost (not < 8")
— MSSV reset > 960 psig
. RCS pressure minimum > 1800 psig
. Review deaerator level after trip
——. Safety systems operated as designed
. ICS operated as expected
3.0 Support of Outside Organizacions
. NETWORK eatry made
e TAP Team called in/not called ia
. Entrance meeting data complete (if required)
4.0 Report Preparation
—. Report out for comments

Comments incorporated and sent to SRB

Final report seat to B&W

Enclosure 9
Page 2 of )
.‘7-



Enclosure 9
Page 3 of )




SNB/003

Fé674
L3883
2673
2675
P932

F679
L893
2678
2680
P936

Ja27
R790
R795
R304

T782
T753
T781
T821

F874
S008
F87s
S018

P725

L768
T709

R819

POST TRIP PLOTS

FL
LVL
Cu

—
o
el
€

POSITION
CU POSITION
PRESS

~23
:

FL
LVL

SU POSITION
CU POSITION

22v32
NN Ce
2

3558 s8sse zusgs
g
g

RC LOUP 1 HLG PRESS
PRESS COMP LEVIL
RCS AVE NR TEMP

“49-

0-7000 KPPH
0-250"
0-100%
0-100%
600-1100

0-7000 KPPH
0-250"
0-100%
0-100%
600-1100

0-1000 Mwe
0-110%
0-110%
0-110%

520-620°F
520-620°F
520-620°F
520-620°F

0-1000 GPM
0-5000 RPM
0-1000 GPM
0-5000 RPM

1400-2400 PSIG
0-J00"
520-620°F

0-6000 RPM
0-6000 RPM
6-16'
6-16'

0-100%

=25 to +25
=25 TO +25
=25 TO +25
«25 TO +25
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