
____ _______________ _ _ _ _ _ _ _ _ _ _ _

o-,
,

Docket No. 50-346*

Licenes No. NPF-3
Serial No. 804
April 13, 1982
Attachment 3

Emergency Procedure EP 1202.06

Loss of Reactor Coolant and Reactor Coolant Ptessure

>-

'

8204190215 820413
PDR ADOCK 05000316
P PDR

- ___________________ _ _ _ _ _ _ >



e

bEP 1202.06
'

i.
,

'
* Daviu-Be.s12 Nuclear Power Station -

Unit No. 1
1.

|

Emergency Procedure EP 1202.06 -

LOSS OF REACTOR COOLANT AND REACTOR C00LANI PRESSURE

'' " ' ~ * ~ - ~ _ _ ,
, ,

0 ''y 98

, N U C L E.A R.-.c. ,v.a, )I
*

~

~ ,

Record of Approval and Changes -

*

.

Prepared by G.D. Humphreys and J.R. Lingenfelter 6-9-76
Date

Submitted by I.n cry Sen1 ter 6/I6/76
Section Head Date

Recommended by Jack Evans 6/22/76
SRB Chairman Data

NAQA Approved
Manager of Quality Assurance Date

Approved by Jack Evans 6/28/76
Station Superintendent Date

Revision SRB QA S ta. Supt.
No. Recommendation Date Approved Date Approved Date

11 M 6/29/79 NA W Y YW # #!'7 / # 7| /& ,b.U). M u ii /K I7q j///

| /3 JMy 2ps/ ou ,g -fvW f
'I'''"

/f ' ./DCtGyu 647/s y,y mm "~'"o */ '' ' '~

/.)' h. Q . Ch.h 3 /20 /t )
/9 h. u. saw , n oia ,

~///T W " 7 N/0/#'
m m '''''2' (pr v

j7 pp aliMan gf ro n ._g ha; % -

/9 m=g utan pr ro .w
'

m i. lis!2>
*'A (l{ .dm y 3 '{Gla2 Af

l 'II 'S W' d

1
1 ~.



r

'

.-
.

,

1 EP 1202.06.14

1. SMALL REACTOR COOLANT SYSTEM LEAKS

1.1 Symptoms

1.1.1 Pressurizer level decreasing slowly without a
change in Tave.

1.1.2 Reactor Coolant System (RCS) pressure decreas-
ing.

*
.

1.1.3 Makeup tank level decreasing.

1.1.4 "RC MU FLOW HI" annunciator alarm.

1.1.5 Increasing normal sump level.

1.1.6 "MN STM LINE 1 (2) RAD HI" annunciator alarm or
"VACM SYS DISCH RAD HI" annunciator alarm. If
either of these alarms exist, refer to EP
1202.57, OTSG Tube Leak.

1.1.7 Increasing quench tank level, pressure or
temperaLure.

l.2 Automatic Actions

1.2.1 The makeup flow control valve (MU32) wil'1 open
in an attempt to maintain pressurizer level at
its setpoint.

I

1.3 Immediate Operator Actions
4

1 1.3.1 Close the RC letdown coolers inlet valve MU28.
1.3.2 Verify that the makeup flow control valve, MU32,

is open.

1.3.3 Start the second MU Pump if necessary. If a
second pump is unavailable or if pressurizer
level or RCS pressure continues to decrease,
implement the actions of Section 2 of this
procedure.

l.3.4 if the reactor trips, implemenL EP 1202.04,
| 1(cactor/ Turbine Trip.

1.4 Suppicmentary Action
(

14 NOTE: Check Emergency Plan Activation, EI 1300.01 to |determine if Emergency Action Levels have been
-

,

exceeded.
{1

-
__ _ -



r

.

|
-

.

'

,

2 EP 1202.06.19
| |

1.4.1 Attempt to locate and isolate the leak if pos- (
sible. Check RC drain tank level, sump levels

fand RE's to locate the leak. Isolable leaks
include:

1. The electromatic relief valve (close the
block valve, RC11). If the RCS pressure
decreases to below 1800 psig, close the
electromatic relief block valve..

2. A break between the control valve and block
valve on the spray line (close both valves,
RC2 and RC10).

19

3. A makeup system leak (close the letdown
isolation, MU2B).

4. Pressurizer sample line leaks (close RC239A '

and RC239B).

1.4.2 Maintain a minimum level of 18 inches on " Makeup
Tank Level" (LI-MU16) control room " Reactor
Coolant Makeup and Pressurizer Control" panel
(C-5703). Add boric acid and primary water to
the Makeup Tank by initiating a batch addition
as per Section 5 of the Boron Concentration
Control Procedure, SP 1103.04.

NOTE: In this batch addition, both boric acid
and primary (or demineralized) water are
to be adted with boric acid flow at least
20% of the total batch flow. Monitor
" Boric Acid Flow" from FI-MU41 on panel
C-5702 and total flow from the indicator
on the batch controller.

NOTE: At 10 inches in the MU Tank, MU3971, the
Makeup Pump Suction Valve will auto-
matica11y shift the makeup pump suction
from the MU tank to the BWST. At the
receipt of the MU Tank low level signal
of 10 inches, a 45 second time delay will
start and automatically trip the makeup
pumps if MU3971 fails to transfer to the
hWST and the MU Tank level is stiil l e :. .
than 10 inches. At 86 inches in the MU
Tank , MU'5971 will shift ihe t!U pump
suction from the BWST back to the MU
tank.

9
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3 EP 1202.06.19
-_ l.4.3 Prepare to shutdown the reactor within the time

requirement of Technical Specification 3.4.6.2.
Initiate an investigation to determine the cause
of the leak and correct the problem.

1.4.4 If plant conditions stabilize, attempt to estimate
the size of the leak.

1.4.5 If all feedwater is lost (main and auxiliary)-

refer to AB 1203.05, Complete Loss of Main and*

Auxiliary Feedwater, to aid in restoring
auxiliary feedwater in the event both OTSG's are
d ry.

1.4.6 If the leak is truly a small leak, the RCS pres-
sure will eventually stabilize at some point

19 | above the SFAS 1650 psig trip. When the pres-
sure stabilizes, a " normal" cooldown may be
started per PP 1102.10. " Plant shutdown and
Cooldown". SFA3 may be bypassed as during a
normal cooldown.

1.5 Discussion

1 For the purposes of this procedure, a small RCS leak is
defined as one for which the makeup pump capacity is
sufficient to maintain pressurizer level and RCS pres-

If the two makeup pumps cannot maintain level andsure.
RCS pressure, the RCS pressure will drop until High
Pressure Injection can be used; such a leak is defined as

1 medium size and is covered in the next section.
,

If the makeup pumps can maintain pressurizer level and
RCS pressure, a controlled shutdown may be possible. If
the leak is close to the capacity of the pumps, the RCS
cooldown from 257. to 07. may be beyond the capacity of Llic
pumps to supply the additional makeup and a reactor trip
on low pressure may result. This may cause an additional
drop in pressurizer level and RCS pressure, but when
conditions stabilize, the makeup pumps should be abic to
regain pressurizer level.

|
A controlled couldown/depressurization can Lhen bc
established to establish the conditions necessary to
repair the leak.

If any SFAS actuation occurs, do NOT block and change the
| status of any safety equipment unless the conditions

specified in Section 2.6 are satisfied.
)

|

f

|
,

l
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4 EP 1202.06.19

2. MEDIUM SIZED RCS LEAKS

2.1 Symptoms

2.1.1 Pressurizer level and pressure decreasing with-
out an associated change in RCS temperature.

CAUTION: Pressurizer level may NOT be
decreasing if RCS pressure has

19| -'
decreased to saturation pres-
sure and steam voids exist
outside the pressurizer, or if
a leak exists on top of the
pressurizer.

2.1. 2- Makeup tank level decreasing.

2.1.3 Increasing containment pressure, temperature,
and/or radiation or normal sump level.

2.1.4 The following annunciator alarms may indicate a
loss of reactor coolant / pressure:

1. "RC LOOP 1 (2) HLG PRESS"
2. "RC PRZR LVL"
3. "RC PRZR LO LVL HTR TRIP"
4. "RPS RC LO PRESS TRIP"
5. "RPS RC PRESS TEMP TRIP"

g 6. "RC MU FLOW HI"
191 7. "SFAS RC PRESS < 1600 TRIP"

8. "CTMT PRESS 111 SFAS Cl! 1 (2, 3, 4)"

2.1.5 Actions of Section 1 of this procedure have been
attempted, and the makeup pumps cannot maintain
pressurizer Icvel and RCS pressure.

2.1.6 "MN STM f.INF. 1 (2) RAD lil" annunciator alarm.
If alarming, an OTSG tube leak is probable;
implement EP 1212.57, OTSG Tube Leak Emergency
Procedure.

2.1.7 Quench tank level, pressure and temperature may
rise until the rupture disk breaks.

2 . 1 . 11 KCS Lemperature/ pressure reaching saLurated
conditions.

2.1.9 RCS hot leg temperature equals or exceeds the
pressurizer temperature.

2.1.10 AddiLionai symptoms during heaLup and cooldown:
[
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5 EP 1202.06.19
-- During heatup pressurizer level decreasing

with minimum letdown.

19| During cooldown of dE100'F/hr - makeup Lank
level cannot be maintained.

2.2 Automatic Actions

2.2.1 The reactor may trip on low pressure or pressure /*
temperature.

2.2.2 SFAS level 1 and 2 actuation may occur on low
RCS pressure.

2.3 Immediate Operator Actions

The parameters marked with an asterisk (*) below must be
reverified as the first step of supplementary actions.
2.3.1 If SFAS incident levels 1 and 2 have been

actuated and RCS pressure is less than 1650
psig, trip all running reactor coolant pumps.
Verify RCS pressure is less than 1650 psig
before tripping pumps.

| 2.3.2
19|

Trip the reactor (if not tripped) and perform EP
1202.04, Reactor / Turbine Trip.

*2.3.3 Determine the status of RCS subcooling (using
TDI-4950 or TDI-4951 RCS T M TERS). IfSsaturated conditions occur,ATinitiate llPI.

*2.3.4 Verify that the proper OTSG level is being
19|

maintained (low level limits if only normal feed
is being provided or 93" on the startup range if
AFW is operating).

|

19 *2.3.5 When SFAS incident level 2 is actuated, verify:

1. Both liPI pumps are running, and

2. Both injection line flows on each pump are
balanced. (lligher flow should be less than

| 1.5 times the lower flow.)|

Titruttic only the line with abnormally high
flow using the associated ilPI ir.olation valve

|lil*2A , it , C, or D. Do NOT throttic the line
! with the high flow below the flowrate shown on
! Figure 4.

6

[

!
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19| NOTE: If makeup pumps are running, the indi-
cated flow on the injection lines for
HPI Pump 1-2 may be misleading.

2.3.6 If SFAS low pressure trip (s) has (have) been
bypassed due to heatup or cooldown, initiate HPI
and/or LPI.

2.4 Supplementary Actions
,

'

NOTE: Reverify the parameters marked with an asterisk
(*) in the immediate operator action section.
Where possible, use alternate indications of
these parameters.

19 The supplementary actions to be taken vary with
the availability of equipment and other factors.
To aid in determining the proper sequence of
actions to take, a flow chart indicating the
various paths the actions might take has been
included as Figures lA & IB. Note that step
numbers have been included on the figure to
simplify correlation to the steps of corrective
action.

Note that the actions listed describe general
methods of dealing with the accident and
specific instructions on the operation of equip-
ment are omitted. The time span over which
these actions are performed is sufficient to
consult other documents and the operator should
use other proceuures, drawings, etc. , to aid in
completing these actions.

NOTE: Check Emergency Plan Activation, ET 1300.01 to
determine if Innergency Action Leveis have been
exceeded.

2.4.1 Initial Actions

For additional guidance of the following sub-
jacts, consult Section 2.6 before taking any
actions relative to those subjects.
1. Illocking of .eiy safety equipment lunctions

including IIPI.

2. Switching of flPI suction to emergency sump if
IIPI still required when BWST low level (8 feet)
reached.

(

_ - __ _ _ _ _
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7 EP 1202.06.19
.

3. Unusual or offscale indications develop._,

4. Isolation of a leaking OTSG.

5. Anticipated loss of all RCP's.

6. Erroneous steam generator and pressurizer
level indications due to unusual containmentconditions.

*
.

7. Transfer of DH ind CS pump suction to the
emergency sump on BWST low level (8 feet).

19 2.4.1.1 If, during the completion of
the following steps, the tran-
sient is determined to be
caused by a non-LOCA event
(I.E., an over-cooling tran-
sient), proceed to Section
2.4.4.

2.4.1.2 Attempt to locate and isolate
the leak, if possible. Check
RC drain tank level, sump

j levels and RE's to locate
the leak. Isolable leaks
include:

1. The electromatic relief
valve'(close the block
valve, RC11). If the
RCS pressure decreases
to below 1800 psig, close
the electromatic relief
block valve.

2. A break between the control
valve and block valve on
the spray line (close both
valves, RC2 and RC10).

3. A makeup system leak
(close the letdowa isola-
tion MU2n).

4. Pressurizer sample line
leaks (close itC239A and (
RC2398). '

!2.4.1'.3 Start a plot of RCS pressure
vs. hotleg (and/or incore

{
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8 EP 1202.06.19 |
thermocouple or wide range Tc
if nothing else is available)
temperature on Figures 2A and
2B and a plot of temperature
vs. time on Figure 3. These
plots will make it possible
to track the plant's condition
through plant cooldown. Primary
temperature and pressure will*

decrease along the saturation
curve until subcooled conditions
are established. This will be
indicated by primary system pres-
sure no longer following the
saturation curve. Primary
system pressure should then be
controlled by adjusting HPI
flow to maintain a minimun of
50*F subcooling margin (20*F
if on natural cire).

High pressure injection may|

| be stopped or throttled, pro-
vided the criteria of Section
2.6.1.6 a re met.

NOTE: If the plant com-
puter is not avail-

able for incore
thermocouple read-
ings, refer to IC
2001.07, Manual
Measurement of
Incore Thermo-
couples.

2.4.1.4 If either the RCS T METERS,RATthe hot leg temperature indi-
cations, or the incore thermo-
couple temperatures indicate
super-heated conditions for
the existing pressure, refer
to AB 1203.06, Inadequate Core
Cooling Guideliner.. An in-
crease in the source or inter-
mediate range nuclear instru-

jmentation may also indicate an \

inadequate core cooling situa-
i

tion. '

ei

!

|

_. _. _. ._-.
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2.4.1.5 If both main and auxiliary__

feedwater is lost, refer to AB
1203.05, Complete Loss of Main
and Auxiliary Feedwater, to
aid in restoring auxiliary
feedwater in the event both
OTSG's are dry.

2.4.1.6 Begin monitoring BWST level on*
LI1525A, B, C, and D and,

manually transfer pump suction
to the emergency sump when the
BWST level reaches 8 feet.
Transfer pump suction to the
emergency sump by blocking
SFAS incident level 2 for DH9A
and DH9B and then opening DH9A
and DH98 using HISDH9A and
HISDH9B. Verify that the BWST
outlet valves DH7A and DH7B
start to close as DH9A and
DH9B start to open. Verify
the transfer is complete by
checking that the indicating

|
lights on D117A and B and D119A
and B and by checking that low
pressure injection flow has
NOT substantially changed.

NOTE: SFAS incident level
5 must be tripped
(at 8 feet BWST
level) before the
transfer will work.
The annunciator
"BWST LO LO LVL,
XFER TO EMER SUMP"
provides the operator
assurance that the
transfer is possible,
but since this alarm
may NOT be relied
upon to work, continue
to attempt to transfer
until completeel (see
Section 2.6.7 for
further explanation (of this interlock). '

2.4.1.7 Place the Emergency Station
Vent Sampling Assembly in

[
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service per AD 1850.04 Post
Accident Radiation Sampling
and Counting.

2.4.2 Actions with at laast one RCP running

2.4.2.1 Go to or maintain one RCP
running per loop. Opera tion
of at least one RCP is desir-'. able. RCP should be stopped
if the RCP vibration as measured
by the Bentley-Nevada equipment
exceeds 30 mills. Note that
the X2 (times-two) switch on
the Bentley-Nevada equipment
must be used for the expanded
range. If only one RCP can
be run it is desirable to
run one on the side with the
highest SG level.

2.4.2.2 Establish and maintain OTSG
cooling by adjusting steam
pressure via the Lorhine
bypass valves and/or atmos-
pheric vent valves. Cooldown
at 100*F per hour to achieve
an RCS pressure ofin 250 psig
and RCS temp,d}280*F.

2.4.2.3 Track cooldown on Figures
2A, 2B and 3. If the RCS
is22 50* subcooled (using
RCS T meters) the core
flood g,gnks should be isolateds

at 700 pnig and SFAS level

3 should be blocked at 600
psig.

2.4.2.4 When RCS press:1 250 psig
and temp;dE280*F go into LPI
cooling described in Step
2.5.

2 . 4 . 'l Actionn with no 1(Cl* ' . tuitially ennning

2.4.3.1 Veril'y that the OTSG tevel i :..

being maintained at or approach-
ing 93" on the startup range
under Auxiliary Feedwater
system control.

(
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- NOTE: If desired, the OTSG
level may be raised
as high as 95% on
the operate range to
improve RCS cooling
but the transition
must be slow enough
to prevent excessive
changes in RCS

.

pressure and tempera-,

ture.

2.4.3.2 Monitor RCS pressure and pro-
ceed as directed by one of the
3 steps below.

.

1. RCS pressure INCREASING,
go to Step 2.4.3.4.c.

2. RCS pressure STABILIZES,
go to Step 2.4.3.3.

3. RCS pressure DECREASES
PAST SECONDAPY PRESSURE,
go Lo Section 3.

2.4.3.3 Establish a controlled cool-
down of the RCS of about 100*F
per hour by reducing secondary
side pressure (a secondary
side pressure drop of approx-
imately 8 psi / minute will
approximate a 100*F/ hour
cooldown for the first hour,
thereafter, a smaller rate of
pressure drop wiii be required).

2.4.3.4 Continue to plot conditions on
Figures 2A, 2B and 3 and while
monitoring RCS pressure and
temperature proceed as directed
by one of the 3 steps below.

NOTE: System renponne may
change at any time
during the coolclown.
This will require (
re-routing to the j
proper steps. !

,
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(1) If the RCS pressure con-
tinues to DECREASE fol-
lowing the secondary
system pressure drops,
and if the RCS pressure /
temperature (using RCS
T METERS) indicates a
Sk b TED condition, go
to Step 2.4.3.4.A.,

.

(2) If RCS pressure stops
decreasing (SIABLE) in
response to secondary
system pressure drops

~ and the RCS pressure /
temperature (using the
RCS T METERS) indi-
cates ,tSUBC00 LED con-s

'
'

. dition go to Step
2.4.3.4.B.

(3) If RCS pressure starts
to INCREASE while decreas-
ing secondary system
pressure and the RCS
pressure / temperature
(using the RCS T
METERS) indicate 5"a
SATURATED condition go
to Step 2.4.3.4.C.

2.4.3.4.A Actions for saturated
cooldown.

NOTE: See discussion
section for
further explana-
tion of this
section.

1. Do NOT isolate core flood
tanks at 700 psig unless
the RCS is at least 50*F
:;ulicoo l eil .

2. Do NOT lilock SFAS level
3 at 600 psig unless the
1(CS is at icast 50*F
subcooled.

,
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3. Continue RCS cooldown and
depressurization by
decreasing secondary side
pressure to an RCS pressure
of approximately 250 psig
(this corresponds to a
saturation temperature of
approximately 406*F). At
250 psig pressure decrease

., the secondary side cooldown
enough to allow HPI to
maintain RCS pressure at
about 250 psig. At this
point as the decay heat
load gradually decreases
and the core is cooled
via HPI through the leak
and some secondary side
cooling, subcooled margin
will be gradually regained.

4. Continue monitoring BWST
level and piggyback LPI
and HPI pumps per SP

( 1104.04 Section !! if
required. Also monitor
BWST level per Step
2.4.1.6.

5. Continue cooldown to the
operating conditions of

! the DlIR system, .$ 250
I psig and :$ 280*F. As

the subcooling margin is
increased secondary side
cooling may be increased
if desired to inercase
the system cooldown rate.

NOTE: When subcooled
margin is
regained in

|

these steps,
I do NOT

re-route Lo
S tep 2.4.3.4.11.

| 6. When RCS conditions
of 25 250 psig and Of280 F
are reached go to Step ' '
2.5.

(

!
t

_ _ _ _ _ _ _ _ .
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2.4.3.4.B Actions for a cooldown when
20*F subcooled margin was NOT
lost OR 20'F subcooled was
initially lost but is regained
during the cooldown.

1. Continue to monitor RCS
pressure and temperature

'.
during cooldown for the
following 2 conditions:

1.1 BOTH hot AND cold
leg temperatures are
decreasing in respons.e
to steam generator
pressure / tempera ture
decreases.

1.2 ALL hot AND cold leg
temperatures are 2L 20*F
subcooled. Hot leg
subcooling is deter-
mined using RCS T

satMETERS. Cold leg
subcooling is deter-
mined on Figure 2.

If the conditions of
Steps 1.1 AND 1.2 ARE
BOTH satisfied, adequate
natural circulation is
available, proceed in
this section.

If the conditions of
Steps 1.1 AND 1.2 ARE NOT
BOTH satisfied, go to
Step 2.4.3.4.C.

NOTE: Step 4 below may
occur before
Steps 2 and 3.

2. If the conditions of
Steps 1.1 AND 1.2 AltE 110Til
satisfied, core flood

tank should be isolated {
at 700 psig.

Oc
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3. If the conditions of
Steps 1.1 AND 1.2 ARE
BOTH satisfied, SFAS
level 3 should be blocked
at 600 psig.

4. At this point the best
course of action depends
on RCP availability and*

.

RCS pressure and tempera-
ture. Proceed as directed
by one of the 3 steps
below:

1. RCP's are NOT start-
able, proceed to
Step 5 below.

2. RCP's are startable
but RCS pressure
is aC 280 psig and
RCS temperature
is 40 300', proceed
to Step 5 below.

|
NOTE: In this case

the plant is
so close to
the DHR
system
opera ting
conditions
the fastest
course of

i action is
I probably to
1 continue a

natural
circulation
cooldown.1

3. RCP's are startable
and EITHER RCS
pressure is 2 280
psig or RCS tempera-
ture is 2> 300*F,
proceed to step {
2.4.3.4.C.

|
!5. Continue a natural circulu- '

I
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tion cooldown to approxi-
mately 250 psig and jf 280 F.

6. Go to Step 2.5.

2.4.3.4.C Actions for restarting RCP's

Restart an RCP in one or both
loops if possible per the*

instructions of one of the 4*

steps below. If an RCP CANNOT
be started, AND RCS pressure
is increasing go to Step
2.4.3.5.

1. If RCS pressure is 21 1600
psig and increasing,
restart an RCP in one or
both loops and go to Step
2.4.2.1.

2. NOTE: .This step is
more easily
visualized
on Figure
IA.

RCS pressure is 40 1600
psig but exceeds the
highest steam generator
secondary pressure by 600
psig or more " bump" one
RCP until pump amps
stabilize or approximately
10 seconds (preferable in
operable steam generator
loop). Allow RCS pressure
to respond. Return to
Step 2.4.3.2. Continue
cooldown. If RCS pressure
again exceeds secondary
pressure by 600 psi, wait
at least 15 minutes anti
repeat the pump " bump".
11 ump alternate pumpn no
that no pump is bumped
more than once in a hour. fThis may be repeated with
an interval of 15 minutes,
up to five times. For |
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-

the fifth " bump", pick a
pump on the loop with the
highest SG 1evel and
allow the RCP to continue
in operation. This
sequence assumes 4 RCP's
are available. If less
than 4 RCP's are available,
wait until it has been 1,

hr. since the reactor
trip before doing the
final " bump" where the
RCP is started and con-
tinues to run. Go to
Step 2.4.3.4.A.

NOTE: The RCP left
running in
this step
may be
running with
the RCS
saturated.
It should
remain in
operation
until one;

LPI pump is
operating in
the DHR mode
at 25 1000
gpm flow
unless
vibration

| exceeds 30
mills on the,

Bentley -
Nevada (see
Step 2.4.2.1).

!

3. If RCS pressure has
stabilized for greater
than one hour, highest
secondary prennure in
less than 100 psig asul
primary pressure is {,

gecater than 250 psig,
bump a pump, wait 30
minutes, and start an
alternate pump in the

{

..
_ _ _ - _ _
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loop with the highest SG
level and allow it to
continue in operation.
Go to Step 2.4.3.4.A.

NOTE: The RCP left
running in
this step
may be.

running with
the RCS
saturated.
It should
remain in
operation
until one
LPI pump is
operating in
the DlIR mode
at 31 1000
gpm flow
unless
vibration
exceeds 30
mills on the
Bailey -

Nevada (see
Step 2.4.2.1).

4. If the RCS is 2" 20*F.

subcooled, natural cir-
culation exists, but the
plant pressure conditions
do not match Steps 1, 2
or 3 above, start an RCP,

| in the loop with the
l highest SG level. If at

least 50*F subcooling is
i not present after 2

minutes, trip the RCP and
go to Step 2.4.3.2.
If 2: 50 F subcooling is
present af ter 2 minutes,
allow the RCP to continue
to run and go Lo Step
2.4.2.1.

2.4.3.5 Actions for conditions with no '

reactor to SG heat transfer !
and no RCP's available. i

I

_ _ _ . -
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NOTE: For additional
discussion of the
mode of cooling
which is established
by this step see the
discussion Section
2.7.

1. If SG levels have NOT'

been increased to 95% on
the Operate hange, increase
SG levels to and maintain
95% at this time.

2. If RCS pressure reaches
2300 psig, open the PORV

.

block valve if closed and
open the PORV. Reclose
when RCS pressure falls
to 100 psi above secondary
side pressure.

NOTE: If the p0RV

or the PORV
block valve
cannot be
opened the

safties will
relieve the
overpressure.

<

3. If incore thermocouples
indicate the core outlet
temperature is colder
than SG T-sat, lower SG
pressure until SG T-sat

,

is 50'F less than incore
thermocouple temperature.

4. Continue to repeat the
actions in Step 2 AND 3
above as necessary until
the conditions of Step 5
Olt 6 laulow a re auct.

|

S. If an RCP becomer. available [
| go to Step 2.4.3.4.C.

6. If reactor to SG heat i
transfer is restorc<l; [

L
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19 (indicated by RCS pressure

and temperature decreasing
and SG pressare possibly
increasing) go to Step
2.4.3.4.

2.4.4 Non-LOCA (overcooling) Transient with Feedwater
Available

.

2.4.4.1 Immediately restart an RCP in,

each loop if the RCS is 50*F
subcooled. (RCS hot leg
subcooling can be determined
using TDI-4950 or TDI-4951,
RCS TSA METERS.. RCS cold leg
temperaIuresshouldbecom-
pared to Figures 2A & 2B.

2.4.4.2 Using the turbine bypass
valves or atmospheric dump
valves for secondary pressure
control and normal feedwater
or auxiliary feedwater for
OTSG level control, stabilize
or controi plant heatup. Note
that considerable extra water
may have been injected into
the RCS and cold water may
have surged into the pres-
surizer. This will require
care in controlling the heatup'

until RCS inventory can be
reduced and until normal
pressure control can be estab-
lished with heaters.

2.4.4.3 As long as the 1(CS is main-
tained 50 F subcooled,
throttle IIPI and/or makeup and
letdown as necessary to main-
tain pressurizer level at
approximately 100 inches. The
degree of subcooling in non-
LOCA situations in 1imitest by
the normal tech spee prer.sure
temperature limits.

2.5 LPl/Dil Cooling (
'

NOTE: This section is written assuming that llPI is
running with suction from the BWST at the time

{
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of transition to LPI cooling. If the cool-
--

down/depressurization was such that the HPI
suction was switched to the emergency sump via
the HPI pumps in the " piggyback" mode of opera-
tion, the following steps may be deleted or
rearranged to accomplish the desired modes.of
cooling.

19
*- Cooldown in this section may be with RCP's

initially running or on natural circulation. If
on natural circulation, the steps pertaining to
RCP's may be ignored.

Core flood tanks may have been isolated by
previous sections of this procedure, if so steps
pertaining to isolating core flood tanks may be
ignored.

2.5.1 Determine the operability of the DH pumps. If
both DH pumps are operable go to Steps 2.5.2.
If only one pump is operable continue below.

2.5.1.1 Align the discharge of the
operable DH pump to the suc-
tion of the llPI pumps (use
cross connect to provide
suction to both HPI pumps and
close the suction valve of the
inoperable'DH pump).

2.5.1.2 Start the DH pump and maintain
primary system pressure by
throttling HPI and DH flow.

| (Dil flow must he throttled
| using Dl!!A or 01118 only - do
I NOT use Dil14A or D1114B). When

the BWST low level is reached
(at 8 feet), the suction for
the D11 pump must be manually
transferred as per Step 2.4.1.6.

2.5.1.3
! Go to single RC pump operation

(one out of four - RCP 2-2 is
preferred pump).

2.5.1.4 When the second Dil pump is
[available, align it in the

decay heat mode and commence
decay heat removal. With

f f

i

|

|

_ , , . . _ . . . , .- - - - - - - - - -
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decay heat flow greater than
1000 gpm the remaining RCP may
be stopped.

CAUTION: Verify adequate NPSH
,

exists for the DH
pump by observing
the indicated flow
to assure it is not.

erratic. If NPSH is
inadequate, realign
the DH pump to the
injection mode.

NOTE: If the second DH
pump is not avail-
able, maintain 250
psig and OTSG cool-
ing with one (or
more) RCP's running.
Within 7 days,
establish a boron
dilution flowpath as
per Step 3.4.10 and
3.4.11.

2.5.1.5 Reduce RCS pressure to 150
psig by throttling HPI flow.
Control RC temperature using
decay heat cooler bypasses to
maintain system pressure at
least 50 psi above saturation
pressure to assure adequate
NPSH for the DH pump.

2.5.1.6 Close the core flooel tank
isolation vaives if open.

2.5.1.7 Stop the HPI pump and close
the valves supplying HPI
suction from decay heat.

2.5.1.8 Itceluce itCS temperatuce to
100 F by controlling the DII
cool e r hyparea. valver.

NOTE. : If one of the Oli {
pumps is lost,
return to OTSG
cooling using natural

[

_
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circulation or
restart a reactor
coolant pump. (See
EP 1202.32, Loss of
Decay Heat Emergency
Procedure.)

2.5.2 Cooldown with both DH pumps operable.

2.5.2.1 Align one DH pump in the decay
.
,

heat removal mode. When
aligning DH 1-1 (DH 1-2) for
decay heat removal mode, close
DH 26 (DH 10) to prevent
lifting relief valve DH 1509

(DH 1508).

2.5.2.2 Go to single RC pump operation
(RCP 2-2 is preferred pump).

2.5.2.3 Start the decay heat pump in
the decay heat removal mode,
and when decay heat system
flow is greater than 1000 gpm,
secure the running RC pump.

2.5.2.4 Reduce RC pressure to 150 psig
by throttling HPI flow.
Control RC temperature using
DH cooler bypasses in order
that system pressure is con-
trolled at least 50 psi above
saturation pressure for the
controlled temperature.

2.5.2.5 Close the core flood tank
isolation valves if open.

j 2.5.2.6 Start the second DH pump inl

the injection mode. Secure
HPI pump.

I

2.5.2.7 When the BWST level drops to
the low level netpoint (8
iL.), the nucLiou of the IJll
pump in the injection mode
musL be manually nhilleal Lo

fthe emergency sump as per
Step 2.4.1.6.

)
(
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19 2.5.2.8 Reduce reactor coolant tempera-

ture to 100*F by controlling
the decay heat system cooler
bypass.

NOTE: If one of the LPI/
decay heat pumps is
lost, return to OTSG

*- cooling using natural
circulation or start
one RCP (see EP
1202.32, Loss of
Decay Heat Emergency
Procedure).

2.6
ADDITIONAL PRECAUTIONS AND GUIDELINES

This section provides additional guidance for the sub-
jects mentioned in 2.4.1

2.6.1
DO NOT OVERRIDE ANY SAFETY EQUIPMENT EXCEPT AS
LISTED BELOW:

i

2.6.1.1 RCS Makeup - The RCS makeupr

isolation valve MU33 may be
overridden to the
when RCS pressure,open positionis greater
than 400 psig.

2.6.1.2 Reactor Coolant Pump Seal
Injection and Return - The RCp
Seal Injection Valves MU66A,
B, C, D and Seal Return Isola-

1 tion Valves MU59A, B, C, D,
MU38 may be overridden to the

| open position when RCS pressure
is greater than 400 psig.
Seal injection should be
maintained to the RCP's even
if they are tripped, to assure
long term seal integrity.

2.6.1.3 RCS Letdown - The letdown
i::oIaLion va ive:. MU2A, t1U3A
may be opened as required to
control RCS inventory when the
RCS pressure is greater than

-

400 psig given that no seismic
!

event occurred. i

et
!

---- ______________ -
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2.6.1.4,_.

Containment Air and Pressurizer /
RCS Samples - the sample line
isolation valves for collecting
Containment Air Samples (CV5010A,
B, C, D, CV5011A, B, C, D,
CV5010E, CV5011E) and Pressurizer /
RCS Samples (RC240A, RC240B)

19| may be opened as soon as it
'

is necessary to sample.*
.

2.6.1.5 Decay Heat (DH) Cooler Outlet
Valves - The DH Cooler Outlet
Valves DH14A, DH14B may be
throttled in the event of a
failure of one DH pump which
then requires the remaining
pump feed through both Low
Pressure injection (LPI)
lines.

2.6.1.6 High Pressure Injection may be
stopped or throttled provided:

a) All hot and cold leg
.| temperatures are at icast

50 degrees below the
saturation temperature

; for the existing RCS
pressure (RCS hot leg

i subcooling can be deter-
| mined using TDI-4950 or

TDI-4951, RCS TSNr " " '"b '
RCS cold leg temperatures
are to be compared to
Figures 2A & 28), and not
more than 50'F above the
secondary side saturation
temperature. The degree
of subcooling beyond 50*F
by HPI shall be limited
by the emergency pres-
sure/ temperature curve of
Figure 2A if any RCP's
are running or 211 if ali
RCP's are off, and

b) Pressurizer level is
being maintained.

8

. _ . -- .. ._ _ _ _ _ - _ - _ -
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CAUTION: Do NOT rely
entirely on
pressurizer
level indica-
tion to
determine
th'e inventory
of the RCS.
If the RCS.

.

temperature
is not 50
degrees
below the
saturation
temperature
for the RCS
pressure, a
steam void
may exist in
the RCS.

If both of these conditions
, are satisfied, the llPI may beI

|.
stopped by blocking and stop-
ping the pumps, or throttled

| using HP2A, B, C, and D.

| CAUTION: If 50*F subcooling
cannot be maintained
after stopping HPI,
the IIPI shall be
restarted.

HPI may also be throttled
during piggyback operation to
less than 950 gpm per pump or

|
as required to balance flow.
HPI flow may be stopped if
both low pressure injection

,

pumps are in operation with a
| flow of at least 1000 gpm per

pump, and the RCS conditions
have been stable for 20 minutes,

if 1(CS pressure increases

above 1650 psig, the makeup
l')| pumps should be run with the

same instructions for stopping
or throttling as for !!PI.

f
..
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2.6.1.7.

Component Cooling Water Valve''

to Makeup Pump - The CCW to
Makeup Pump Valve may be
overridden to the open posi-
tion when RCS pressure is
greater than 400 psig given no
seismic event occurred.

2.6.1.8 Diesel Generator - If a diesel.

was previously being operated-

on the hydraulic governor, it
may be blocked, stopped, and
restarted in the " safety
mode".

2.6.1.9 Atmospheric vent valves - The ~

atmospheric vent valves may be
opened if required for secon-
dary pressure control..

IF PLANT CONDITIONS ARE STABLE
AT NORMAL OPERATING OR HOT
STANDBY CONDITIONS AFTER A
TRANSIENT WITH NO EVIDENCE OF

{ AN RCS LEAK OTilER SYSTEMS MAY
BE BYPASSED WITH THE SHIFT
SUPERVISOR'S PERMISSION.

IF THERE ARE ANY QUESTIONABLE
CONDITIONS OR ANY SIGN OF AN
RCS LEAK, NO OTHER SAFETY

<

SYSTEMS Sil0ULD DE BYPASSED
WITHOUT APPROVAL OF STATION
MANAGEMENT (STATION SUPER-
INTENDENT OR HIS DESIGNEE).

19

1F AN SFAS SIGNAL TO SOME ESF
EQUIPMENT IS " BLOCKED" (I.E.
OVERRIDDEN), THAT EQUIPMENT IS
INCAPABLE OR RESPONDING TO
EITHER ANY SUBSEQUENT AUTOMATIC
ACTUATION SIGNAL OR THE SYSTEM-
LEVEL MANUAL, ACTUATE (" TRIP")
PUSHBUTTONS. BEFORE AN OPERATOR
"Ill.OCK!i" ANY |iFA:: |i l GNAI. , llE
MUST ASSURE TIIAT Tile SAFETY
FUNCTION OF TilAT EQUTPMENT |S

{NO LONGER NEEDED. AFTERWARD
THE OPERATOR IS TOTALLY RESPON-
SIBLE FOR THE PROPER OPERATION

I

[
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19

0F THAT EQUIPMENT, INCLUDING
REACTUATION IF REQUIRED, UNTIL
THE " BLOCK" IS REMOVED.

REACTUATION, SUBSEQUENT TO A
" BLOCK", CAN BE ACCOMPLISHED
TWO WAYS. FIRST, AT TE
EQUIPMENT LEVEL, " BLOCKED"

EQUIPMENT WILL RESPOND TO TE*

INDIVIDUAL CONTROL SWITCHES'

FOR THAT PIECE OF EQUIPMENT.
SECOND, AT TE SYSTEM LEVEL,
OPERATION OF THE SYSTEM-LEVEL
" RESET" PUSHBUTTON WILL CLEAR
ANY OUTPUT LOGIC BLOCKS IN THE
SYSTEM (OUTPUT' LOGIC " BLOCKS"
ARE THE BLOCK SWITCES NEXT TO
THE SAM LIGHTS AND ON TE
OUTPUT MODULES). Tile EQUIPMENT
WILL THEN RESPOND TO THE
SYSTEM-LEVEL MANUAL ACTUATE
(" TRIP") PUSHBUTTON AND TO
AUTOMATIC ACTUATION SIGNALS.

FOR GUIDANCE ON RESETTING Ti!E
SFAS AFTER A REAL OR ERRONEOUS
TRIP, SEE SECTION 4. OF THIS
PROCEDURE.

2.6.2 Depending on the size of the RCS leak and the
total time for cooldown and depressurization,<

the BWST may or may not reach its low limit (8
feet) before the llPI pumps are ready to be|

! stopped. If the BPST approaches its low level
limit and continued HPI operation is rerps i red ,

| the piggyback mode of operation must be estab-
i lished with a decay heat pump (s) taking suction
[ from the containment emergency sump and provid-
| ing suction to the HPI pumps. Details of the

operation are presented in Section 11 of SP
1104.04, Decay Heat and Low Pressure Injection
Operating Procedure.

19 Note that is some cases, a single Dil pump may in-
requireal to uupply nuction to both IIP 1 pumps.
This may be acce.nplished by closing t h r- nuction
valve un the non running pump (IJil 2/33 tur pump (1-1 or Dil 2734 for pump 1-2) and then opening
Dl!831 (Dil830) if Dl! Pump 1-1 (1-2) is running :

and proceeding as described in Section 11 of SP j
'

1104.04

[
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_ 2.6.3 Alternate instrument channels should be checked

as available to confirm key parameter readings
.

(i.e., system temperature and pressures and I

pressurizer level). In determining hot leg and
cold leg temperatures, remember that all hot leg
indications are confined to a 520 - 620*F range
as are the cold leg narrow range indications.

i The core outlet thermocouples can be used to ,

give some indication of hot leg temperatures if {
*
,

the normal indications go off scale down (use
computer points T511 tnrough T562 - the center
fuel assembly uses T536) and the wide range cold
leg indications will provide adequate cold leg
temperature indication.

NOTE: If the plant computer is not available
for incore thermocouple readings refer to
IC 2001.07 Manual Measurement of Incore

1
Thermocouples.

2.6.4 If high activity is detected in a steam gen-
erator, isolate the leaking generator. If high
activity is detected in both generators, isolate,

only the one that appears to be leakint thej
most; do NOT isolate both steam generatcrs. If
an OTSG is leaking, consult EP 1202.57, OTSG19
Tube Leak Emergency Procedure, which should be

!followed in conjunction with this procedure but
iif any conflicts between the required actions

should arise, the actions required in EP 1202.06
take precedence.

I2.6.5 If, while performing the actions of this pro- I

cedure a condition develops such that the l <et: .
of all itCP's is unticipated, go to EP 1202.14,
" Loss of RC Flow - RC Pump Trip," for instruc- )

tions on a controlled transition to naturalcirculation.
2.6.6 If containment temperature is elevated, com-

19| pensation is required for potentially erroneous
SG and pressurizer level indication. The elevatedreference leg temperature cannen the me ar:ure d
level to indicate higher than actual level.
There fo re , if containment temperature is elevateel
above 150aF, (as read by Tit 356, Til357. T11358
or CPT T298, T302, T306), manually, control the
indicated SG icvel at greater than 60" if incident .{

. level 2 is NOT present or at greater than 125"
|}

|

_ _ - - . . . _ . ~ _ _ _ - __ _..
. _ _ _ _ _ - . _ _ _ __ . . _ _ _ _ _ _ _ _ . _ _ _ ___ _ _ _ .
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if incident level 2 is present. Maintain pres-
surizer level at greater than 80" as read by the
compensated pressurizer level recorder LRS RC14
if containment temperature is above 150*F or
manually shut off the pressurizer heaters if
indicated level drops below 80" to prevent
uncovering the heaters.

If RCS pressure drops below 600 psig within*

several minutes, off gassing of the reference.

leg may interfere with pressurizer level indica-
tion.

| The operator should, if he can, shut off
| all pressurizer heaters to prevent possible

burnup. They may be reenergized when RCS pres-
sure reaches approximately 1600 psig and pres-
surizer level increases to approximately 100,

I

inches.

Also, note the CF tank levels, SG operating
range levels, and SG full range levels may be
affected by the increased containment tempera-
ture.

For further details, see the appropriate operat-
ing procedure:

SP 1104.01, CF System Operating Procedure

SP 1103.05, Pressurizer Operation

19| SP 1106.07, Main Feedwater System Operating
Procedure.

2.6.7 Following a LOCA, the BWST level will decrease
unLil al the 8 feel level Lhe operaLor must
manually transfer the suction of the Dit and CS
Pumps to the emergency sump. The operator will
open the emergency sump outlet valves DH9A and
DH9B which will automatically close the BWST
outlet valves Ull7A and B. Note that SFAS incident
level 5 must be actuated before the transfer can
occur; Lhis requires any two channels of SFAS
logic to reach the low level setpoint of 8 feet.
Tin annuncia Lor "11WST l.01.0 IN1., XFl?R TO lifilift
SUMP" will indicate that the incident level 5
logic has been actuated and that the transfer is
possible. The annunciator does not meet sa fe ty (grade specifications however and therefore must
NOT be relied upon to indicate the incident
level 5 trip. knen the 8 feet level is reached
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.~ (as indicated on LI1525A, B, C, and D), the

annunciator should be received and the transfershould be initiated. Considering the worst case
instrument tolerances, the SFAS incident level 5,

actuation will occur by the time the indicated
BWST level reaches 8 feet. If the manual transfer
has been continually attempted as required, the
transfer should have been completed by that
time.

.

2.7 Discussion

For the purposes of this procedure, a medium sized leak
19 | is one for which the HPI pump capacity is sufficient to

maintain pressurizer level or RCS pressure. If the HPI
pumps cannot keep up with the leak, then RC pressure will
fall until the LPI system can provide additional makeup;
this is defined as a large leak and is discussed in the
next section.

19 |
Depending on the size of the leak, the RCS pressure will
slowly or quickly fall to the 1650 psig pressure setpoint
of the SFAS for level 1 and 2 actuation. Note that for
small breaks with a complete loss of feedwater, RCS
pressure may not fall low enough to actuate SFAS level:. IJ and 2. Manual actuation of SFAS could be accomplished by
actuating each component in level 1 or 2 or by actuating

19| levels 1, 2, 3, and 4 except C.S. pumps, by means of the
manual actuation pushbutton. Manual actuation should NOT
be used unless the SEAS setpoints are reached and the
actuation does not occur. Once HPI is initiated and
level is restored to enable pressure control, a cooldown
can be started. The cooldown should proceed normally
with the exception that one of the ECCS pumps must rem in
in operation in the injection mode to makeup the water
lost out of the leak. IIPI can be shutdown within thelimi ts of item 6 of 2.6.1.

If possible the depressurization/cooldown will be com-
plete before the BWST low level is reached and the
"piggybacking" of the HPI and Decay Heat Pumps will not
be necessary. If the depressurization/cooldown cannot be
completed in time, the pressurizer level may be main-
Lained by aligning the Decay Heat Pump:; Lo Lake a inscLion
from the emergency sump and discharge to the nuction of
the lipi pumpn.

The trannfer of pump unction to the emergency unmp when
BWST icvel reaches 8 feet is performed manually. ,The
operator must monitor the BWST level indicators during
injection and initiate the transfer at the 8 foot level.

. - - - - - - -. , __ ._ . _ - . _ _ .- .
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An alarm "BWST LO LO LVL, XFER TO EMER SUMP", will also
be received at 8 feet to provide assurance to the operator
that the transfer may be completed. (See Step 2.6.7 for

,

additional guidance.)

A flowpath from the RCS hot leg to the DH System must be
established within seven days to prevent boron concentra-

19 tion buildup as described in Step 3.4.10. If this flowpath
cannot be established, an alternate path through the*

auxiliary spray line must be used as described in Step,

3.4.11.

For additional details on possible consequences of a
medium sized leak, see The Evaluation of Transient
Behavior and Small Reactor Coolant System Breaks in the
177 Fuel Assembly Plant - Section 5 (B&W).

Notes on Step 2.4.3.5

19|
When this step is reached, auxiliary feedwater has
established a 93" level in the OTSG's and no RCS flow
exists (forced or natural). Depending on the size of the
break, the RCS may repressurize enough to reach the code
safety valves setpoint. If the electromatic relief is
available, the RCS pressure may be reduced manually. If
not, the RCS pressure will be relieved by the break and
the safeties if the pressure goes that high. At some

; pressure, the energy escaping from the break (and the
I electromatic or safeties if used) will equal the decay

heat energy input. At that point, the pressure will
stabilize. The pressure will stay at that level until
the RCS inventory boils off far enough that the primary
system level is lower than secondary system level in the
OTSG's. When this occurs, steam condensation in the
primary side of the OTSG will start to remove heat and
the primary prennure will start to fa ll . Eventually, the
RCS pressure will fall low enough to allow !!PI to start
to refill the RCS which will in turn reduce the heat,

i transfer via steam condensation and pressure will increase.
This cyclic operation will continue without operator
action (electromatic need not be opened) until an RCP can
be started or until decay heat decreases to the point
that the break can discharge the energy (in conjunction
with some OTSG cooling) at a pressure which

19 allown llPI to make up the volume los . . SG level n hrau lel
be increased to 95% on Lbe Operate Range to allow steam
cornienna t inn to :Larl al a higher RCS inventory. fiume

{breaks may resu1L in the core being cooled by lip 1 pump-
ing through the core and out the break with no RCS
circulation through the SG's. This will result in

k

|
|

_.
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19 the incore thermocouples indicating colder than SG T-sat.._

In this case the SG's become a heat source. SG pressure
is lowered until SG T-sat is 50* less than incore thermo-
couple temperature in an attempt to get natural circula-
tion started.

Notes on Step 2.4.3.4.A

The only way the RCS can remain in a saturated state*

while cooling down and depressurizing is if it has a.

break which is continuously increasing in size. This is
because with the fixed break size as RCS pressure is
decreased the leak flow rate decreases and the HPI flow
rate increases, therefora subcooled margin should be-

regained at some point in the cooldown. Therefore if the
RCS is remaining in a saturated state the break must be
increasing in size.

Although this condition is unlikely it is not impossible.
If it did occur, the step in the procedure where it calls
for maintaining RCS pressure at 250 psig with HPI could
not.be successfully accomplished. In this case RCS
pressure would decrease below secondary pressure and
Section 3 should he consulted.

{ 3. LARGE RCS LEAKS

3.1 Symptoms

3.1.1 Pressurizer level and pressure decreasing
rapidly without an associated change in RCS
tempe ra ture .

3.1.2 RCS pressure falling below secondary pressure
3.1.3 The following annunciaLor alarmn may indicate a

large RCS icak:

1. "SFAS CTMT RAD TRIP"
2. "SFAS CTMT PRESS > 18.4 PSIA TRIP"
3. "SFAS CTMT PRESS > 38.4 PSIA TRIP"19
4. "SFAS RC PRESS di 1600 TRIP"
5. "SFAS HC PRESS < 400 PSIG TRIP"
6. "CTNT NORM SUMP LVL lii"
7. "CF TK t (2) 131. 1.0"

3.1.4 Actions of Sections I and/or 2 of this procedure l
have been attempted and the makeup pumps and HPI
pumps cannot maintain pressurizer level and
pressure.

|
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3.2 Automatic Actions

3.2.1 The reactor will trip on low pressure or low
pressure / temperature.

3.2.2 SFAS level 1, 2, 3, and perhaps 4 will be
actuated on low RCS pressure and/or high con-
tainment pressure.

*

3.3 Immediate Operator Actions

3.3.1 Trip the reactor if not already tripped.
3.3.2 Verify that SFAS components are actuated with

their respective incident levels.

3.3.3 Verify that the core flood tanks discharge to
the RCS.

3.4 Supplementary Actions

Implement Site Emergency Procedure, EI 1300.04.

CAUTION:
DO NOT HLOCK AND OVERRIDE ANY SAFETY EQti!PMENT18
EXCEPT AS SPECIFIED IN SECTION 2.6.

3.4.1 If the flow rate between the two HPI lines for
an HPI Pump becomes unbalanced, throttle the HPI
valves and split the flow between the injection
lines. Do NOT throttle the line with the high
flow below the flow rate shown on Figure 4.0.

Assure proper HPI operation per Section 5.0 of
SP 1104.07, "HPI Operating Procedure".

When LP1 is act.ated and LPI flow is greater
than 1000 gpm per pump for 20 minutes, the
operator may stop the I!PI pump.

3.4.2 Verify the LPI pumps are injecting into the RCS
when RCS pressure decreases to approximately 200
psig by reading FI Dl!2B and FI Dl!2A on C5716.!

No throttling of the LPI valves is required if
both T.Pi pnmpr. are in opera t ion n inre w ch.in i r.il
stops are installed on the cooler outlet valves.
Assure proper LPI operation per Section 9 of SP
1104.04, "LPI Operating Procedure". {

3.4.3 If a Dll Pump has failed and a break does not
exist outside of containment, close the suction
on the disabled pump, open D11831 or 011830, (and

t



*
.

.

35 EP 1202.06.19

balance flows using DH14A and DH14B if available
or DHIA and DH1B if DH14A and DH14B cannot bethrottled.

19| 3.4.4 Stop the makeup pumps.

3.4.5 Place the Emergency Station Vent Sampling
Assembly in service per AD 1850.04, Post Accident
Radiation Sampling and Counting.*

.

3.4.6 Before the BWST level reaches 8 feet requiring a
transfer of pump suction from the BWST to the
emergency sump, the HPI pumps must either be
stopped or placed in the piggyback mode of
operation. If LPI flow is less than 1000 gpm
per pump, put the HPI pump in the piggyback mode
by opening the LPI to HPI cross-connect as per
Section 11 of the DH and LPI Operating Procedure,
SP 1104.04. If LPI flow is greater than 1000
gpm per pump, stop the HPI pumps prior to making
the transfer to the emergency sump.

3.4.7 Begin monitoring BWST level on LI1525A, B, C,
and D and manually transfer pump suction to the

{
emcegency sump when Lhe BWST icvei reaches 8
feet. Transfer pump suction to the emergency
sump by blocking SFAS incident level 2 for DH9A
and DH9B and then opening DH9A and DH9B using
HISDH9A and HISDH9B. Verify that the BWST
outlet valves DH7A and DH7B start to close as
D119A and D119B start to open. Verify the transfer
is complete by checking the indicating lights on
Dil7A and B and D119A and B and be checking that
low pressure injection flow has NOT substantially
changed.

NOTE: SFAS incident 1cvel 5 must be tripped (at
8 feet BVST level) before the transfer
will work. The annunciator "BWST LO LO
LVL XFER TO EMER SUMP" provides the
operator assurance that the transfer is
possible, but since this alarm may NOT be
relied upon to work, continue to attempt
the t rannfear not i i com3s I c Lest . Use c
Section 2.6.7 for further explanation of
this i n te rl ock. )

|
3.4.8 See Section 6 of this procedure for guidance

before overriding any other safety equipment.

f

,
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3.4.9 Monitor RB pressure and temperature and if CS
Pumps are in operation, assure CS 1530 and CS i

1531 throttle when recirculating from the emer-
gency sump.

_

3.4.10 Initiate a drain flow from the RCS hot leg pipe
to the Decay Heat System as follows within seven
days:

.

1. Open DH12 and DH11, the RCS to DH System-

Isolation Valves, using HIS DH12 and HIS DH11
on Panel C-5704, the RC Hakeup and Pres-
surizer Control Panel. If power is not avail-
able to DH11 or DH12, see Step 3.4.12. -

i

2. Verify a minimum of 40 gpm flow through each i
18 bypass line (bypassing DH1517, DH1518, the DH i

Pump Suction from RCS Valves) on FI4904 (8) J

located on Panel C-5716, Engineered Safety
Features Panel. '

3.4.11 Establish a flow through the auxiliary spray
line to the pressurizer within seven days as
follows:

1. Close RC10, Pressurizer Spray Isolation Valve
with HIS RC10 on Panel C-5705, or close RC2,
the Pressurizer Spray Control Valve using HIS
RC2-1 on Panel C-5705.

|
2. Open DH 2736 and DH 2735, the Decay Heat

Auxiliary Spray Throttle and Stop Valves,
using HIS-2736 and HIS-2735 on Panel C-5705.
If power is NOT availabic to Dl! 2735 or Dil

18 2736, see Step 3.4.12.

3. Verify a minimum of 40 GPM on the Aux Spray
Flow Local Indicator FI 4999 located on
Elevation 565' in hallway across from Makeup
Pump Room.

18| 3.4.12 If MCCE11B or MCCF11A is NOT powered, an
emergency tie o f MCCF.11B and MCCF11 A can he
accomplished as follows:

1. Insert breaker moduies DE1153 (EllB) and
ItF1135 (Fi l A) . [

2. Identify non-energized MCC and open incoming
breaker BF1105 for F11A or BE1166 for E118.

1
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~ 3. Manually trip all load breakers of the non-

energized MCC except the Auxiliary Spray and

19|
Decay Heat Cooldown Isolation Valve Breakers
BF1125 and BF1130 if F11A is not energized
or BE1155 and BE1183 if E11B is not ener-
gized.

4. Close cross tie breakers BE1153 and BF1135
which completes the tie between E11B and*
F11A.

3.5 Discussion

For the purposes of this procedure, a large leak is
defined as one for which the HPI pumps cannot maintain
pressurizer level or RCS pressure. If a large leak
occurs, the pressurizer level and RCS pressure will fall
rapidly resulting in a reactor trip on low pressure or

19 pressure / temperature, and an initiation of SFAS incident
level one and two when RCS pressure reaches 1650 psig or
containment pressure reaches 18.0 psia. The decrease in
RCS pressure will slow when HPI is initiated, but pres-
sure will continue to fall until at 600 psig, the core
flood tanks will begin to inject water. The core flood
tanks wiLL also help slow the decrease of RCS pressure,j 19| but eventually pressure will drop below 450 psig at which
point LPI will be initiated if not previously initiated
by 18.0 psia containment pressure. The total time for
the pressure drop is dependent on the size of the leak.

After LPI is initiated, the BWST level will decrease to a
low level of 8 feet at which time the decay heat pump must
be manually transferred from the BWST to the emergencysump. The CS Pumps discharge valves will throttle when
the transfer is made and if not piggybacked, llPI pumps mustbe shutdown.

In the case of a large leak the containment air coolers
may not be able to maintain containment pressure below

19| the 38.1 psia setpoint of SEAS incident level 4 which
actuates containment spray. Additional information on
SFAS and the engineered safety features equipment may be
found in the respective system procedures.

Once the accident in over and the decay heat pumps are
taking a suction from the emergency sump and discharging
to the reactor, the system is in the "long term cooling"mode of operation. Under some circumstances this opera-
tion could lead to the increase of boron concentration inthe core. To prevent the boron concentration from

1
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increasing to level at which it may begin to precipitate,
an additional method of adding water to the core or
removing it directly from the core must be established.
The primary flowpath is from the RCS hot leg through the
two RCS to DH Sytem Isolation Valves DH11 and DH12,
and around the DH Pump Suction from RCS Valves DH1517
and DH1518 via the bypass lines, to the DH pump suction and
back to the core. Note that the succion from the emergency
sump is maintained to assure a supply of water to the pumps.*

Under certain circumstances, the normal decay heat suc-
tion lines from the RCS may contain air or steam which
could damage the pumps. For this reason, only DH11 and
DH12 are to be opened; do NOT open DH1517 or DH1518 to
establish normal decay heat suction.

If the primary flowpath to prevent boron concentration
increases is unavailable, the second flowpath into the
RCS via the auxiliary spray line will prevent the
increase.

4. SFAS INITIATION RECOVERY GUIDELINE

The purpose of this section is:

To cusure that the SFAS is in the most relibic opera-
-

tional condition at all times.

To act as a guide for recovery from any incident level
-

after a real or erroneous SFAS actuation.

This section is written strictly as a guide for the operator and
is in no way intended to be detailed in actions to he taken.,

No
real detail can be provided since the plant conditions at the ime
of the incident are in themselves unpredictable. The intent of
this procedure is to remind or instruct the operator how to
evaluate the incident, what general actions need to be La ke r. , what
problems to look for, and what detailed emergency and operating
procedures will be needed for recovery from the various situa-
tions. This procedure in no way removes the responsibility from
the operator for the safe and correct operation of the reactor and
associated systems.

The purpose of the Safety Features Actuation System (SFAS) is to
automatically prevent or limit fission product a n d e n < r y,y re l < a n s-
1 ream L lie cu re* , Lu i:ess i. L e the con La a sune:n L ve:. te e l and Lo a it s L iale
the oper.nLion of the isSF equipment in the event of a Loss of
Coolant Accident (1.0CA) .

{

Following a real or erroneous trip of any SFAS incident level, the
status of the associated equipment is dependent mainly on the

(

1
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incident level (s) actuated. Therefore, this section is divided,_

into subsections by which incident levels occurred. The sub-
sections are:

4.1 Incident Level 1 Occurrence
4.2 Incident Levels 1 and 2 Occureence4.3 Incident Levels 1, 2, and 3 Occurrence
4.4 Incident Levels 1, 2, 3, and 4 Occurrence
4.5 Deleted

.

.

The initial conditions of the reactor, primary and secondary
systems, the operator actions during SFAS actuation and the
failure of components or systems during SEAS actuation will also
determine the corrective action.

Specific restrictions on the blocking and overriding of safety
equipment have been established and are listed below. The
operator may override certain components provided the associated
conditions are met. These components and their conditions are
listed in Section 2.6 and are repeated below:

DO NOT OVERRIDE ANY SAFETY EQUIPMENT EXCEPT AS LISTED BELOW:
18 1. RCS Makeup - The RCS makeup isolation valve MU33 may be

|
overridden to the open position when RCS pressure is
greater than 400 psig.

2. Reactor Coolant Pump (RCP) Seal Injection and Return -
18

The RCP Seal Injection and Return Isolation Valves MU66A,
B, C, D, MU59A, B, C, D, MU38 may be overridden to the
open position when R,CS pressure is greater than 400 psig.

18) 3. RCS Letdown - The letdown isolation valves MU2A, MU3 may
be opened as required to control RCS inventory when the
RCS pressure is greater than 400 psig given that no
seismic event occurred.

;

18 4. Containment Air and Pressurizer /RCS Samples - The Sample
Line Isolation Valves for collecting Containment Air!

Sampics (CV5010A, B, C, D and CV5011A, B, C, D, CV5010E,
CV5011E) and Pressurizer /RCS Samples (RC240A, RC240B)
may be openned as soon as it is necessary to sample.

5.
til! Decay llent (Dil) Cooler OutleL Valver. - The I)ll coo l e r

outlet valven lilll4A, !! may be throLLied if the cross con-
is used per Section 9.0 of SP 1104.04, "illi anel I.PInect

OperaLing Procedure."

6. liigh pressure injection may be stopped or throttled,
provided:

}

|

1
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a) All hot and cold leg temperatures are at least 50

degrees below the saturation temperature for the
existing RCS pressure (RCS hot leg subcooling can be
determined using TDI-4950 or TDI-4951, RCS T
METERS. RCS cold leg temperatures are to be com-SAT

pared to Figures 2A or 2B), and not more than 50*F
above the secondary side saturation temperature.
The degree of subcooling beyond 50'F by HPI shall be
limited by the emergency pressure / temperature curve,

of Figure 2A if any RCP's are running or 2B if all
-

RCP's are off, and

b) Pressurizer level is being maintained.

CAUTION: Do NOT rely entirely on pressurizer level
indication to determine the inventory of
the RCS. If the RCS temperature is not
50 degrees below the saturation tempera-
ture for the RCS pressure, a steam void
may exist in the RCS.

If both of these conditions are satisfied, the llPI may be
stopped by blocking and stopping the pumps, or throttled,

using HP2A, B, C, and D.

CAUTION: If 50*F subcooling cannot be maintained after
stopping IIPI, the HPI shall be restarted. HPI
may also be throttled during piggyback operation
to less than 950 gpm per pump or as required to
balance flow. HPI flow may be stopped if both
low pressure injection pumps are in operation,

with a flow of at least 1000 gpm per pump, and
the RCS conditions have been stable for 20 minutes.

if RCS pressure increases above 1650 psig, the
makeup pumps should be run with the same

,

'

restrictions for stopping or throttling as for
HPI. ~

7.
Component Cooling Water (CCW) Valve to Makeup Pump - The
CCW to Makeup Pump Valve CC 1460 may be overridden to the
open position when RCS pressure is greater than 400 psiggiven no seismic event occurred.

H. Diesel Generator - If a diesel was previously being
opera ted on the hydraulic governor, it may be blocked,
stopped, and restarted it; the "sa fety mode".

18 9. Atmospheric vent valves - The atmospheric vent valvet (ICSllA,
ICS118) may be opened i f required for secondary pressure
control.
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IF PLANT CONDITIONS ARE STABLE AT NORMAL OPERATING OR HOT STANDBY
_

CONDITIONS AFTER A TRANSIENT WITH NO EVIDENCE OF AN RCS LEAK,
OTHER SYSTEMS MAY BE BYPASSED WITH TE SHIFT SUPERVISOR'S PER-MISSION.

IF THERE ARE ANY QUESTIONABLE CONDITIONS OR ANY SIGN OF AN RCS
LEAK, NO OTHER SAFETY SYSTEMS SHOULD BE BYPASSED WITHOUT APPROVAL

OF STATION MANAGEMENT (STATION SUPERINTENDENT OR HIS DESIGNEE).
! 19 ',

IF AN SFAS SIGNAL TO SOME ESF EQUIPMENT IS " BLOCKED" (I.E. OVERRIDDEN),
THAT EQUIPMENT IS INCAPABLE OF RESPONDING TO EITHER ANY SUBSEQUENT
AUTOMATIC ACTUATION SIGNAL OR THE SYSTEM-LEVEL MANUAL ACTUATE
(" TRIP") PUSHBUTTONS. BEFORE AN OPERATOR " BLOCKS" ANY SFAS SIGNAL,
E MUST ASSURE THAT TE SAFETY FUNCTION OF THAT EQUIPMENT IS NOLONGER NEEDED.

AFTERWARD TE OPERATOR IS TOTALLY RESPONSIBLE FOR
TE PROPER OPERATION OF THAT EQUIPMENT, INCLUDING REACTUATION IF
REQUIRED, UNTIL TE " BLOCK" IS REMOVED.

REACTUATION, SUBSEQUENT TO A " BLOCK", CAN BE ACCOMPLISHED TWO
WAYS. FIRST, AT TE EQUIPMENT LEVEL, " BLOCKED" EQUIPMENT WILL

RESPONDE INDIVIDUAL CONTROL SWITCES FOR THAT PIECE OF EQUIPMENT.
SECOND, AT TE SYSTEM LEVEL, OPERATION OF THE SYSTEM-LEVEL " RESET"

PUSl! BUTTON Wil.L CLEAR ANY OUTPUT LOGIC BLOCKS IN Tile SYSTEM (OUTPUT
LOGIC " BLOCKS" ARE Ti!E BLOCK SWITCHES NEXT TO THE SAM LTGilTS ANDi

ON Tile OtfrPtfr Mul)UI.ES) . Tile EQUIPMENT WILL TilEN RESPOND TO T!!E|
SYSTEM-LEVEL MANUAL ACTUATE (" TRIP") PUSHBUTTON AND TO AUTOMATICACTUATION SIGNALS.

Please note that blocking to re-initiate system operations should'

be avoided when possible. The desired method for re-establishing
system operations after an erronecus trip is to reset the SFAS
fi rst.

i

! The corrective action steps listed in the sections do not have to
|

be completed in the order given except as noted. In fact, it
would be better if the steps listed were divided among personnel
on nhift ut the Lime Lo speed their compicLion.
4.1 Incident Level i Occurrence

An Incident Level 1 Occurrence will automatically initiate
when high radiation (2 times background at 100% power) is
detected by two out of four containment radiation detectors,
or by one out of three detectors when one has been declared
inoperable atul han heesi placcal in the tripped condition.

PRECAUTION: Prior to any restoration of sy:2Lemu, enunre
that the conditions warranting this actuation
have been cleared, the plant is in a stable
and controlled condition or the fault causing

a

.
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the automatic initiation has been determined
and corrected.

The trip can be determined to be reat or erroneous by
comparing all four SEAS channels radiation levels and by
noting any unusual RCS conditons which would indicate a.
leak exists.

4.1.1
.. SFAS Equipment Recovery From Real Initiation

(A) If a real high radiation condition does
exist, it is probably indicative of a small
RCS leak. Follow Section 1 of this pro-
cedure.

(B) After the unit is shutdown, no specific
recovery is required from Incident Level 1.
Restore actuated equipment listed on Attach-
ment 1 as required af ter approval per Section
4.0, but do not open closed containment
isolation valves unless required by plant
conditions.

4.1.2 SFAS Equipment Recovery From Erroneous Initia-
tion

(A) Reset the SEAS cabinets in accordance
with SP

19| 1105.03, "SFAS Operating Procedure",
Section 5. This may require placing one of
the channels with the erroneous input in the
tripped condition. Do not reset the SFAS
until the fault causing the actuation is
cleared.

(D) Re-establish the Containment Gas 11
Analyzer System per SP 1105.15, Sc! Lion 7.

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

(C) Secure the Emergency Ventilation System
per SP 1104.15, Section 4, Stepn 4.23 th r<mnh
4.2.6.

{(1)) f(cu ta r t the Control 1(oom Venti Lation
System per SP 1104.14, Section 4, as
required.

f

1
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(E) Re-establish ECCS Rooms Ventilation per
._

SP 1104.16, Section 4, Steps 4.3.14 through
4.3.16.

(F) Secure the Containment Purge System per
SP 1104.21, Section 6; or restart per Section
4 as required.

(G) Restore other SFAS actuated equipment as*

listed on Attachment I to normal.as directed.

by the Shift Supervisor.
4.2 Incident Levels 1 and 2 Occurrence

A combined occurrence of Incident Levels 1 and 2 will
automatically initiate when primary plant pressure drops19 to less than 1650 psig or containment vessel pressure
raises to greater than 18.0 psia.

PRECAUTION: Prior to any restoration of systems, ensure
that the conditions warranting this actuation
have been cleared, the plant is in a stable
and controlled condition, or the fault causing
the automatic initiation has been determined

il and correctc.i.

The trip can be determined to be real or erroneous by
comparing all four SFAS channels for the parameter which
tripped the SFAS as indicated by the annunciators. If
RCS pressure has reduced to 1985 psig, the independent
RPS pressure transmitters would have tripped the reactor.

'.

19|
Also, if enough reactor coolant was released into con-
tainment to provide 18.0 psia, radiation levels should
have increased and pressurizer water level should have

i dropped.

NOTE: If an SFAS Level 2 Trip has occurred and the
EDG's are supplying C-1 and D-1 busses DO NOTl

reset SFAS until offsite power is restored. If
, SFAS is reset and subsequently actuated with an
l

| existing loss of offsite power the EDG sequencer
will not be reset and all loads will be'

instantaneously placed on the EDG, overloading
the unit. The sequencer loy,ic will only he-

i renet by closing the essential bus feeder
breaker or cross-tic.

4.2.1 SFAS Equipment Recovery From Real Initiation:

Recovery from this situation will generally be
.|

\
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conducted after the establishment of cooldown
and depressurization per Sections 1, 2, or 3 of
EP 1202.06.

The primary concern during this recovery is the
assurance of no further release of fission
products or energy from the core and continued
integrity of the containment vessel. To ensure
this, the plant must be in a shutdown condition,-

with a reliable source of ecoldown and depres-
surization in progress.

After approval per Section 4.0:

(A) Return both Emergency Diesel Generators
to normal standby conditions per SP 1107.11,
"EDG Operating Procedure" if not required for
emergency power.

(B) If the condition causing the trip has
19|

cleared, reset the SFAS cabinets per SP
1105.03, (SFAS), Section 5.

NOTE: Resetting of the SFAS cabinets
will not change the status of
the actuated equipment.

(C) If the SFAS cabinets have been reset,
restore other SFAS actuated equipment as
listed on Attachment I to normal. Do not
open containment isolation valves unless
necessary.

4.2.2 SFAS Equipment Recovery From Erroneous Incident
I, eve l s I and 2 Trip

After approval from the Shift Supervisor:

(A) Reset the SFAS cabinets per SP 1105.03,19| "SFAS Operating Procedure", Section 5. This
may require placing one of the channels with
the erroneous input in the tripped condition.
Do not reset the cabinets until the faul t
canning Lbu actuation is cicared.

(II) Re-establish seal injection flow by:
|

(1) Closing the seat injection
flow control valve using FIC
MU19 on C5704.

g

<
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(2) Reopen the RCP seal injection
valves MU66C (D, A, B) from
C5717.

(3) Reopen MU19 until a flow of
3-5 GPM per seal is established.
Open MU38, MU59C, (D, A, B)
and slowly establish approxi-
mately 32 GPM. Transfer''

hand / auto station to auto.
1

.

(4) Re-establish letdown when
necessary for RCS inventory
control.

(C) Stop both HPI Pumps and close all four
injection valves HP2A, B, C, and D from
C5716.

(D) Return both Emergency Diesel Generators
to normal standby conditions per SP 1107.11,
"EDG Operating Procedure".

(E) Re-establish the Containment Cas !!,
| Analyzer Sytem per SP 1105.15, Secdion7.

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

(F) Secure the Emergency VenLilation System
per SP 1104.15, Section 4.

1

(G) Re-start the Control Room Ventilation
System per SP 1104.14, Sectior. 4, as
required.

(11) Re-establish ECCS Hooms Ventitation per
SP 1104.16, Section 4.

(I) Restore the Containment Purge System per
SP 1104.21.

(J) Restore oLiter SFAS acLuated cepsipmenL an
listed on Attachment 1.

|
19 (K) If an SFRCS Leip has occured in parallei

with the JFAS trip such that the OTSG
level control setpoint has been changed

I
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19 to the "HIGH" value, return the setpoint

to the " LOW" value by pressing " LOW"
on HIS SP9B for SGI and HIS SP9A for SG2.
Switches located on the SFAS valve panel.

4.3 Incident Levels 1, 2, and 3 Occurrence

A combined occurrence of Incident Levels 1, 2, and 3 will
19

' automatically initiate when primary plant pressure drops,

to 450 psig or containment pressure of 18.0 psia. A
comparison of the RCS pressure reading in each SFAS
Channel will determine if the trip is from a real
incident or from erroneous instrumentation. Also, the
RPS has separate RC pressure transmitters that will trip
the reactor if RCS pressure drops to 1985 psig. If the
event is indeed due to a LOCA, containment pressure and
radiation levels would be elevated. See Section 1
through 3 of this procedure for further guidance on
deciding if the actuation is from a real incident.

PRECAUTION: Prior to any restoration of systems, ensure
that the conditions warranting this actuation
have been cleared, the plant is in a stable
and controlled condition, or the fault caus-
ing the atuomatic initiation has been deter-
mined and corrected.

NOTE: If an SFAS Level 2 Trip has .

occurred and the EDG's are
supplying C-1 and D-1 busses
DO NOT reset SFAS until off-
site power is restored. If
SFAS is reset and subsequently
actuated with an existing loss
of offsite power the EDG
sequencer will not be rescL
and all loads will be
instantaneously placed on the
EDG, overloading the unit.
The sequencer logic will only
be reset by closing the
essential bus feeder breaker
of Cross-tie.

4.3.1 Recovery From Real incident Levels 1, 2, and 3
Occurrence.

|

Recovery from this situation will generally be
conducted after the establishment of cooldown
and depressurization per Sections 1, 2, or 3, o f
EP 1202.06. (

l
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_ The primary concern during this recovery is the

assurance of no further release of fission
products, to keep the core cool, and the con-
tinued integrity of the containment vessel. To
ensure this, the plant must be in a shutdown
condition with a reliable source of cooldown and
depressurization in progress.

After approval per Section 4.0:,

.

(A) High pressure injection may be stopped or
throttled provided:

a) All hot and cold leg tempera-
tures are at least 50 degrees
below the saturation tempera-
ture for the existing RCS

14 pressure (RCS hot leg sub-
cooling can be determined
using TDI-4950 or TDI-4951,
RCS T S. RCS cold legSAT
temperatures are to be com-

pared to Figures 2A or 28),
and not more than 50'F above

{
the secondary side saturation
temperature. The degree of
subcooling beyond 50'F by HPI
shall be limited by the emer-
gency pressure / temperature
curve of Figure 2A if any
RCP's are running or 2B if all

'

RCP's are off. and

b) Pressurizer level is being
maintained.

CAUTION: Do NOT rely entirely
on pressurizer level

indication to deter-
mine the inventory
of the RCS. If the
RCS temperature is
not 50 degrees below
the naturatinn
temperature for the

,

RCS pressure, a
! steam void may exist
! in the RCS.

If both of these conditions are satisfied,
b the llPI may be stopped by blocking and

|

:
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stopping the pumps, or throttled using
HP2A, B, C, and D.

CAUTION: If 50*F subcooling cannot be
maintained after stopping HPI,
the HPI shall be restarted.

HPI may also be throttled during piggy-
back operation to less than 950 gpm per*

pump or as required to balance flow. HPI
flow may be stopped if both low pressure
injection pumps are in operation with a
flow of at least 1000 gpm per pump, and
the RCS conditions have been stable for
20 minutes.

If RCS pressure increases above 1650
psig, the makeup pumps should be run with
the same restrictions for stopping or
throttling as for HPI.

(B) Return both Emergency Diesel Generators
to normal standby condition per SP
1107.11, "EDG Opera ting Procedu re" i f not
required for emergency power.

(C) If the condition causing the trip has
cleared, reset the SFAS cabinett per SP
1104.03, " SEAS Operating Procedure",

19| Section 5.
.

(1)) If the SFAS is reset, restore other SFAS
actuated equipment as listed on Attach-
ment I to normal. Do not open contain-
ment isolation valves unless necessary.

4.3.2 SFAS itecovery From Erroneous incident Levels 1,
2, and 3 Occurrence

After approval from the Shift Supervisor:

(A) Reset the SFAS cabinets in accordance
with SP 1105.03, "SFAS Operating Pro-

19| ceilure", Section 5. This may require

( placing one of the channels with the
crroneou.s input in the trippeel con <lition.'

Do not reset the SFAS until the fault
causing the actuation is cleared.

(B) Re-establish seal injection flow by:

i



*
.

,

49 EP 1202.06.18
*'

(1) Re-open CC1460 to supply
cooling water to the MU Pumps.

(2) Closing the seal injection
flow control valve using FIC
MU19 on C5704.

(3) Reopen the RCP seal injection
'' valves MU66C (D, A, B) from

C5717.

(4) Reopen MU19 until a flow of
3-5 GPM per seal is established.
Open MU38, MU59C (D, A, B) and
slowly establish approximately
32 GPM. Transfer hand / auto18 station to auto.

(5) Re-establish letdown when
required for RCS inventory
control.

(C) Stop both IIPI Pumps and close all four
injection valves llP2A (B, C, D) from
C5716.

~

(D) Stop both DH Pumps from C5716.

(E) Return both Emergency Diesel Generators
to normal standby condition per SP
1107.11, " Emergency Diesel Generator
Operating Procedure".

(F) Close CS Valves CS1530 and CS1531 from
C5716.

(G) Restore CCW to normal lineup and close
the CCW to DH Coolers outlet valves
CC1467 and CC1469 from C5716.

(!!) Re-establish the Containment Gas'll
Analyzer System per SP 1105.15, Sektion
7.

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

(1) Secure the Emergency Ventilation System
| per SP 1104.15, Section 4.

i
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(J) Restart the Control Room Ventilation

System per SP 1104.14, Section 4 as
requireo.

(K) Re-establish ECCS Rooms Ventilation per
SP 1104.16, Section 4.

(L) Restore the Containment Purge System per
SP 1104.21.,

(M) Restore other SEAS actuated equipment as
listed on Attachment I to normal.

19 (N) If an SFRCS trip has occured in parallel
with the SFAS trip such that the OTSG
level control setpoint has been changed
to the "HIGH" value, return the setpoint
to the " LOW" value by pressing " LOW" on
llIS SP9B for SG1 and ilIS SP9A for SG2.
Switches located on the SFAS valve panel.

4.4 Incident Levels 1, 2, 3, and 4 Occurrence

A combined occurrence of Incident Levels 1, 2, 3, and 4
will automatically initiate when containment pressure

19| increases to 38.1 psia. Since the only real incident
that can cause this change increase in containment is a
major LOCA, by a quick observation of RCS pressure,
pressurizer level, and containment radiation levels, th'e
operator can determine if the incident is real or
e rroneous .

PRECAUTION: Prior to any restoration of systems, ensure
that the conditions warranting this actuation
have been cleared, the plant is in a stable
and controlled condition, or the fault causing
the automatic initiation has been determinedand corrected.

If Incident Levels 1 through 4 are due to a real occurrence,
the BWST level will drop within a matter of hours to the
low level setpoint and the Dit and CS Pumps suction will
be transferred to the emergency sump. There fo re , the
recovery from a real incielent f.e ve l I tbrour,h 4 orenrrence
in the name au Irom an incident Level 1 Lhrougli S Occur-rence.

NOTE: If an SFAS Level 2 Trip has occurred and the
EDG's are supplying C-1 and D-1 busses DO NOT
reset SFAS unti) offsite power is restored. If

,
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SFAS is reset and subsequently actuated with an
existing loss of offsite power the EDG sequencer
will not be reset and all loads will be
instantaneously placed on the EDG, overloading
the unit. The sequencer logic will only be
reset by closing the essential bus feeder breaker
or cross-tie.

4.4.1
*- Recovery From Real Incident Levels 1, 2, 3, and

4 Occurrence

Recovery from this situation will generally be
conducted after the establishment of cooldown
and depressurization per Eection 3 or EP
1202.06.

The primary concern during this recovery is the
assurance of no further release of fission
products, to keep the core cool and the con-
tinued integrity of the containment vessel. To
ensure this, the plant must be in a shutdown
condition with a reliable source of cooldown and
depressurization in progress.

Af ter approvat per Section 4.0:

(A) High pressure injection may be stopped or
throttled provided:

14 a) All hot and cold leg tempera-
tures are at least 50 degrees
below the saturation tempera-
ture for the existing RCS
pressure (RCS hot leg subcool-
ing can be determined using
TDI-4950 or TDI-4951, RCS T

33METERS. RCS cold leg temperag.
tures are to be compared toi

Figures 2A or 2B), and not
more than 50*F above the
secondary side saturation
temperature. The degree of
subcooling beyond 50*F by HPI
nina l I in- 1 imi Leel ley Llie e mer-
gency pressure / temperature
curve of Figure 2A if any
RCP's are running or 2B if all |
RCP's are off, and

b) Pressurizer level is being
maintained,

f
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CAUTION: Do NOT rely entirely

on pressurizer level

indication to deter-
mine the inventory
of the RCS. If the
RCS temperature is
not 50 degrees below
the saturation
temperature for the,

-

RCS pressure, a
steam void may exist
in the RCS.

If both of these conditions
are satisfied, the HPI may be.

stopped by blocking and stop-
ping the pumps, or throttled
using HP2A, B, C, and D.

CAUTION: If 50 F subcooling
cannot be maintained
af ter stopping HPI,
the HPI shall be
restarted.

HPI may also be throttled
during piggyback operation to
less than 950 gpm per pump or
as required t balance flow.

- HPI flow may be stopped if
both low pressure injection
pumps are in operation with a'

flow of at least 1000 gpm per'

pump, and the RCS conditions

have been stable for 20 minutes.

If RCS pressure increases
abeve 1650 psig, the makeup
pumps should be run with the

same restrictions for stopping
or throttling as for HPI.

(B) If containment pressure has returned to
below 15 psia, shut off both CS Pumps and
close CS Isolation Valves CS1530 and
CS1531.

(C) Heturn bcch EDG to normal standby con-
dition per SP 1107.11 " Emergency Diesel
Generator Operating Procedure" if not,

|
required for emergency poweer.

L

_ ___ ___ __
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_, (D) If the condition causing the trip has

cleared, reset the SFAS cabinets per SP
19| 1105.03, "SFAS Operating Procedure",

Section 5.

(E) If the SFAS has been reset, restore other
SFAS actuated equipment as listed on
Attachment I to normal. Do not open
Containment Isolation Valves unless

., necessary. Do not close the containment
emergency sump outlet valves if Dif/CS
suction is from the emergency sump.

4.4.2 SFAS Equipment Recovery From Erroneous Incident
Levels 1 through 4 Occurrence

Since Incident Level 4 closes the MSIV's, the
plant trip is a certainty. The operators
efforts must be to stop both CS Pumps from19 spraying borated water into containment and
reestablishing CCW to the containment header.

Af ter approval from the Shif t Supervisor:

(A)
{ Push the block pushbuttons by the CS Pump

control switch on C5716 and stop both CS
,

Pumps.

(B) Block and reopen the CCW Isolation Valves' ,

-

CC1407A and B and CC1411 A and B. If all
RCP's are lost, follow EP 1202.14, " Loss
of Reactor Coolant Flow - RCP Trip".

,

(C) Reset the SFAS cabinets in accordance
e

with SP 1105.03, "SFAS Operating Pro-19|, '

cedure" Section 5. This may require'

placing one of the channels with the
;

l erroneous input in the tripped condition.
Do not reset the SFAS until the fault
causing the actuation is cleared.

(D) Open the MSIV's per Step 1.4.12 of EP
1202.26, " Loss of S.G. Feed", and control
SG pressure using the turbine bypass
va l vm. .

(E) Stop both IIPI Pumps and clone a1i four
injection valves llP2A (B, C, D) from
C5716.

(F) Stop both Dil Pumps from C5716.

!

!
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(G) Return both Emergency Diesel Generators
to normal standby condition per SP
1107.11, " Emergency Diesel Generator
Operati;;; Procedure".

(H) Close CS Injection Valves CS1530 and CS
1531 from C5716.

,' (I) Restore CCW to normal lineup and close
the CCW to DH Coolers Outlet Valves
CC1467 and CC1469 from C5716.

(J) Re-establish the Containment Gas H
Analyzer System per SP 1105.15, Sc! tion
7.

NOTE: Blocking will not be performed
as per Step 7.1.1 if Step (C)
above has been completed.

(K) Secure the Emergency Ventilation System
per SP 1104.15, Section 4.

(L) Restart the Control Room Emergency
Ventilation System per SP 1104.14,
Section 4, as required.

(M) Re-establish ECCS Room Ventilation per SP
1104.16, Section 4.

(N) Restore the Containment Purge System per
SP 1104.21.

(0) Restore other SFAS actuated equipment as
listed on Attachment 1 to normal.

| 19
I (P) If an SFRCS trip has occured in parallel

with the SFAS trip such that the OTSG
1evel control setpoint has been changed

l to "HIGH" value, return the setpoint to
| the " LOW" value by pressing " LOW" on

IIIS SP9B for SG1 and HIS SP9A for SG2.
Switches located on the SFAS valve panel.
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ACTUATED EQUIPMENT TABULATION
.

SFAS Incident Level 1
*

.

1

EQUIP P5ID EQUIPMENT SA SIGNAL SA NORMALNO. NO. DESCRIPTION NO. .-POSITION POSITION

C30-1 H-029A Emer Vent Fan 1
SA lilA Start OffHV 5439 11-028B ECCS Room 105 HV&AC Iso Viv SA 111B Closed OpenHV 5440 )E028B ECCS Room 105 HV6AC Iso Viv SA 111C Closed OpenHV 5024 H-029A Emer Vent Fan 1 Viv f rom Aux. Bldg. SA 111D Closed VariousHV 5716 H-028B ECCS Room 115 Iso Dmpr SA lllE Closed Various

C30-2 H-029A Emer Vent Fan 2 SA ll2A Start OffHV 5441 H-028B ECCS Room 115 HV&AC Iso Viv SA ll2B Closed OpenHG 5442 H-028B ECCS Room 115 HV&AC Iso Viv SA ll2C Closed OpenHV 5025 11-029A Emer Vent Fan 2 Viv from Aux. Bldg. SA ll2D Closed VariousHV 5715 H-028B ECCS Room 105 Iso Dmpr SA ll2E Closed Various
.

CV 5008 H-029A CDIT Purge Out Iso Viv
SA 121B Closed ClosedCV 5011A H-029B CDIT Air Sample Iso Viv
SA 121C Closed Ophn gCV 5011B H-029B CTHT Air Sample Iso Viv
SA 121D Closed Open uCV 5011C H-029B CThT Air Sample Iso Viv
SA 121E Closed OpenCV 5011D H-029B CDIT Air Sample Iso Viv

,

SA 121F Closed OpenCV 5006 H-029A CDfr Purge In Iso Viv
SA 121G Closed ClosedCV 5009 H-029A Hech Pent Room 4 Purge Vivm>

, SA 121H Closedg. CV 5016 H-029A Hech Pent Room 4 Purge Vlv ClosedgSA 1211 Cloned Closedgn CV 5011E H-029B CDIT Air Sapl Ret Iso Viv
E SA 121J Closed Open g,y S10-1 H-027A CTRM Ret Fan & HV/AC Unit 1 t'SA 121L Variousma g

M =*| .
.

i

,

e ~
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ACTUATED EQUIPMENT TABULATION
.

SFAS Incident Level 1

EQUIP. P&ID EQUIPMENT SA SIGNAL SA NORMAL
-

NO. NO. DESCRIPTION NO. POSITION POSITION

CV,5010D M-029B CDIT Air Sample Iso Viv SA 122B Closed Open
CV 5004 M-029A Mech Pent Room 3 Purge Vlv SA 122C Clos.ed Closed
CV 5021 M-029A Mech Pent Room 3 Purge Viv SA 122D Closed Closed
CV 5005 M-029A CTMT Purge In Iso Viv SA 122E Closed Closed
CV 5007 M-029A CTMT Purge Out Iso Viv SA 122F Closed Closed
CV 5010A M-029B CDIT Air Sample Iso Viv SA 122G Closed Open
CV 5010B M-029B CntT Air Sample Iso Viv SA 122H Closed Open
CV 5010C M-029B CDIT Air Sample Iso Viv SA 122I Closed Open
CV 5010E M-029B CTMT Air Sample Ret Iso Viv SA 122J Closed Open
510-2 M-027A CTRM Ret Fan & HV/AC Unit 2 SA 122L Stop various

SFAS Incident Level 2

hP58-1 M-033 HP Inj PMP 1 SA 211A Start Off
HP2C M-033 HP Inj 1-1 V1v SA 211B Open Closed
HP2D M-053 HP Inj 1-2 Viv SA 211C Open Closed

P58-2 M-033 HP Inj Pmp 2 SA 212A Start Off j
to > HP2A H-033 HP Inj 1-2 Vlv SA 212B Open Closed '

[h HP2B M-033 HP Inj 2-2 Viv SA 212C Open Closed 5
"a n
NQ C 1-1 M-029A CTMT Clr Fan 1 SA 221A Start Various o
oy C 1-3 M-029A CTMT Clr Fan 3 SA 221B Slow Various *g

es"~
C 1-2 M-029A CTMT Clr Fan 2 SA 222A Slow Various b
C 1-3 M-029A CTMT Clr Fan 3 SA 222B Slow Various

|
|
1

- S -4
_ _
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ACTUATED EQUIPHE!E TABUIATION '

_SFAS Incident Level 2 *

*
.

EQUIP. P&ID
NO. NO. EQU1PHENT DESCRIPTION SA SIGNAL SA NORMAL

N0. POSITION POSITION
P43-1 H-036 CC Pump 1

SA 231A Start VariousP43-3 H-036 CC Pump 3
CV 5070 H-0298 CDIT Vaca Rif Iso Viv SA 231B Start Various

SA 231C Closed OpenCV 5071 H-0295 CDE Vaca R1f Iso VivCV 5072 H-0295 CDE Vaca R1f Iso V1v SA 231D Closed Open
SA 231E Closed OpenCV 5073 H-029B CD*T Vaca R1f Iso Viv SA 231F Closed OpenDH 50h H-0295 CDE Vaca Rif Iso Viv SA 231G Closed Open,

P43-2 H-036 CC Pump 2
SA 232A Start VariousP43-3 H-036 CC Pump'3

CV 5075 H-029B CDIT Vaca R1f Iso Viv -

SA 232C Closed Open

SA 2325 Start Various
CV 5076 H-029B CDE Vacm Rif Iso VivCV 5077 H-029B CDE Vacm R1f Iso Viv SA 232D Closed Open
CV 507S H-029B CDfT Vacn R1f Iso Viv SA 232E Closed Open

SA 232F Closed OpenCV 5019 H-029B CDE Vaco Rif Iso Viv SA 2320 Closed Open
P3-1 H-041 SW Pump 1 UP3-3 H-041 SW Pump 3 SA 241A Start Various
SU 1424 H-041 SW Prom CC HX 1 Iso Viv

SA 241B Start Various
SW 1429 H-041 SW Prom CC HX 3 Iso V1v

SA 241C Open Various
SA 2410 Open Various

P3-2 H-041 SW Pump 2
17 P3-3 H-041 SW Pump 3 SA 242A Start Various

SW 1434 H-041 SW From CC HX 2 Iso Viv
SA 242B Start Various

:r SA 242C Open Various@yp SW 1429 H-041 SW From CC HX 3 Iso Viv N
g

r, r3

E5 i SA 242D Open Variousg$ CS 1530 H-034 CS 1 Iso Viv y
,,. 80SA 251A Open Closedog CS 1531 H-034 CS 2 Iso Viv 8'

SA 252A Open Closedu- K 5-1 E-3 Emer DG 1 g
SA 261A Start OffK 5-2 E-3 Emer DC 2| SA 262A Start Off

i

l

|

|

|

|

w , .. .-
__
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ACTUATED EQUIPMENT TABU 1ATION ~

.

SFAS Incident Level 2
-

.

EQUIPi P6ID EQUIPMENT SA SIGNAL SA NORMALNO. NO. DESCRIPTION NO. POSITION POSITION

eMU2A M-031 RC Letdown Delay Coil Out Viv SA 271A Closed OpenDR 2012A M-046 CPIT Norm Sump Iso Viv SA.271D Closed OpenRC 240A M-030 RC PRZR Sa:ple Vlv SA 271E Closed ClosedSW 1399 M-041 SW Iso Viv to Cing Wtr SA 271F Closed OpenRC 1773A M-040A RC DT Hdr Iso Viv SA 271C Closed OpenRC 1719A M-040A CT}!T Vent Edr Iso Viv SA 271H Closed OpenSS 607 M-007 SG 1 Sanple Iso V1v SA 271I Closed OpenICS llB M-007 SG 1 Ata Stm Vent Vlv SA 271J Closed OpenSS 235A M-040A Przr Qnch Tk Sample Iso Viv SA 271K Closed ClosedCF 1544 M-034 CF Tk 1 H O and N2 Fill Iso Vlv SA 271L Closed Closed2

MU 3 M-031 RC Letdown Hi Temp Viv SA 272A Closed OpenDR 2012B M-046 CTMT Norm Sump Iso Viv SA 272C Closed Open uRC 240B M-030 RC Przr Vapor Sample Viv SA 272D Closed Closed *
CF 1542 H-034 CF Tk Vent Iso Vlv SA 272E Closed ClosedSW 1395 M-041 SW Iso Viv to Cing Wtr

, SA 272F Closed ClosedRC 1773B H-040A RC DT Hdr Iso Viv SA 272G Closed OpenRC 1719B M-040A CTAT Vent Hdr Iso Viv SA 272H Closed Open '
SS 598 M-007 SG 2 Sacple Iso Vlv SA 2721 Closed OpenICS 11A M-007 SG 2 Ato Stm Vent Vlv SA 272J Closed OpenSS 235B M-040A PRZR Qnch Tk Sample Iso Vlv SA 272K Closed Closed

m>
|Q CF 1541 M-034 CF TK 2 H2O and N2 Fill Iso Vlv SA 272L Closed Closed ;*

.m
$$

'UDH 9B H-033 CTMT Emer Su=p Vlv SA 201A Closed Closed .O
3

os MU 59A M-031 RCP 2-1 Seal Ret Vlv SA 281B Closed Open o
*

"H MU 59B M-031 RCP 2-2 Seal Ret Viv SA 281C Closed Open P"~ MU 59C M-031 RCP l-1 Seal Ret Vlv SA 281D Closed Open "
MU 59D M-031 RCP l-2 Seal Ret Viv SA 281E Closed OpenDH 7B M-033 BWST Out Viv.

SA 281G Open Open'

NN 236 M-019 N2 CTKr Iso Viv SA 281H Closed OpenRC 229A M-040A PRZR Qnch Tk Out Iso Viv SA 281I Closed OpenMS 394 M-003 Mn Stm Line 1 WU Drn Iso Vlv SA 281J Closed Open

-

.

D #
- -



g -
_

( .

ACTUATED EQUIPMENT TABULATION

~SFAS Incident Level 2 .

EQUIP. P&ID EQUIPMENT SA SIGNAL SA NORMAL
NO. NO. DESCRIPTION NO. POSITION POSITION

.- .

}m 33 M-031 RC MU Iso Viv SA 281K Closed Open
im 66B M-031 RCP 2-2 Seal In Iso Viv SA 281L Closed. Open
tm 66C M-031 RCP l-1 Seal In Iso Viv SA 281M Closed Open

RC 232 M-040A PRZR Qnch Tk In Iso V1v SA 282A Closed Open
RC 229B M-040A PRZR Qnch Tk Out Iso Vlv SA 282B Closed Open
HV MU66A 1E031 RCP 2-1 Seal In Iso Viv SA 282C Closed Open
CC 1545 M-034 CF Tk Sample Viv SA 282D Closed Closed
DH 9A M-033 CDIT E=er Sump Viv SA 282E Closed Closed
im 38 11-031 RCP Seal Ret Iso Vlv SA 282F Closed Open
DH 7A M-033 BWST Out Vlv SA 282G Open Open
IA 2011 M-015 CTMT Instr Air Iso Vlv SA 282H Closed Open ,g,

SA 2010 M-015 CDIT Serv Air Iso Vlv SA 282I Closed Open !
MS 375 }!-003 Mn Stm Line 2 WU Drn Iso Viv SA 282J Closed Closed

*

}!U '66 D M-031 RCP l-2 Seal In Iso Viv SA 282K Closed Open

CV 5065 M-029A CDIT H2 Dilution In Iso Vlv ~ SA 291A Closed Closed
DW 6831A >!-010B RCP STDP Demin Wtr Iso Viv SA 291C Closed Open
CV 5038 M-029A CDIT H2 Dilutiod Out Iso Vlv SA 291E Closed Closed

E> Im8h CV 5090 II-029A CDIT H2 Dilution Ir. Iso Vlv SA 292B Closed Closed W
"O DU 6831B M-010B RCP STDP De:ain Wtr Iso Viv SA 292C Closed Open U
[h CV 5037 M-029A CDrr H2 Dilution Out Iso Viv SA 292E Closed Closed hm .-i o
N-

__
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ACTUATED EQUIPMENT TABULATION -

SFAS Incident level 3

I

EQUIP. PSID EQUIPMENT SA SIGNAL SA NORMAL.

NO. NO. DESCRIPTION NO. POSITION POSITION

P 42-1 M-033 DH Pump 1 SA 311A Start Various
HV 1467 M-036 CC From DH Clr 1 Out Vlv SA 311C Open Various
HV 2733 M-033 DH Pump 1 Suct Viv From BWST SA 311D Open Various
HV DH14B M-033 DH Clr 1 Out Vlv SA 311E Open Various
HV DH13B M-033 DH Clr 1 Bypass Vlv SA 311F Closed Variour

|
P 42-2 M-033 DH Pump 2 SA 312A Start Various|
HV 1469 M-036 CC From DH Clr 2~0ut Vlv SA 312C Open VariousI
HV 2734 H-033 DH Pump 2 Suct Vlv from BWST SA 312D Open Various' ,
HV DH14A M-033 DH Clr 2 Out Vlv SA 312E Open Various, o
HV DH13A M-033 DH Clr 2 Bypass Viv SA 312F Closed Various

HV 1495 M-036 CC Aux Equip In Viv SA 321A Closed Open

'
HV 1460 M-036 CC Viv to Emer Inst Air Cmps SA 322A Closed Open '

y>
gh - g

SFAS Incident Level 4 5

"a n
o@ P 56-1 M-034 CS Pump 1 SA 411A Start Off S
S$ '

'o
P 56-2 M-034 CS Pucp 2 SA 412A Start Off *y_ .

N

CC 1411A M-036 CC In Iso Viv to CTMT SA 421A Closed Open
CC 1407A M-036 CC Out Iso Vlv from CDIT SA 421B Closed Open-

CC 1567A FF036 CC In Iso Viv to CRD SA 421C Closed Open
CC 1328 M-036 CC CRD Booster Pump 1 Suct Viv SA 421D Closed open,

-
-

w

_ _
-
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SFAS Incida. av.el & k. -

-

, .
_

EQUIP. P&ID EQUIPMENT SA SICNAL SA NORMAL
NO. NO. DESCRIPTION NO. POSITION POSITION

CC 1411B H-036 CC In Iso Viv to CTMT SA 422A Closed Open
CC 1407B H-036 CC Out Iso Viv from CTHT SA 422B Closed Open
CC 1567B H-036 CC In Iso Viv to CRD SA 422C Closed Open ,

CC 1338 H-036 CC CRD Booster Pump 2 Suct Viv SA 422D Closed Open
'

HS 101 H-003 Hn Stm Line 1 Iso Viv SA 431A Closed Open
W 612 H-007 Hn W l Stop Viv SA 431C Closed Open
MS 10l=1 H-003 Hn Stm Line 1 W Iso Viv SA 431E- Closed Closed

MS 100 H-003 Hn Stm Lin^ 2 Iso Viv SA 432A Closed Open
W 601 H-007 Hn W 2 Stop Viv SA 432C closed Open i
HS 100-1 H-003 Hn Stm Line 2 W Iso V1v SA 432E Closed Closed

C

,
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63 EP 1202.06.19

2.5
~

LPI/DH COOLING

2.5.11 ,

HOW MANY DH PUMPS 1
ARE OPERABLE 7

2
*

2.5.2.1. s ,
sf 2.5.1.1

ALIGN ONE DH PUMP ALIGN DH PUMP TO
IN DH MODE. DO SUPPLY HPI
NOT START YET. I

s, 2.5.1.2
" * * *

START DH PUMP CON-
GO TO ONE RCP TROL RCS PRESS WITH
RUNNING HPI

se 2.5.2.3 2.5.1.3,

START Dil FLOW GO TO ONE RCP RUN-
STOP RCP ,

NING
k

l

2.5.2,4 - 2.5.2.0
2.5.1.4,,

COOLDOWN. ISOLATE GET SECOND DH PUMP
CF TANKS. START OPERABLE. START
SECOND 1)ll PUMP IN IN DilR MODE. STOP
INJECTION MODE. RCP. **
STOP llP1.

2.5.1. 1 - 2.5.1.8

C00LDOWN. ISOLATE
CF TANKS. STOP
HPI.

!

**If second DH Pump is not available,
estalalluli l>oron dilution flowpatti wittiin
7 days.

|

j FIGURE IB |

s,
_- ._.



,

.

-

64 EP 1202.06.19
,

LOCA EMERGENCY PRESSURE / TEMPERATURE
LIMIT CURVE

RCPs RUNNING

2800
.: , ,, , ,,, ,, , , ,

g,
, , ,, ,,, , ,,,, , .. :n ;. .,, ,, , ,'

'"- "" '
,

,
. ,

"".
- """;-.: : ." :.

.. .{ . ,.i g:
.. . .. , ,

.
. .

....

2600 ,, .,, .- .:.. ... .. .
. ... .. i --..

. . , ... .. ....

REACTIVATE FULL HPI IF BELOW AND , . {d .:.
f...

TO THE RIGHT OF APPROPRIATE
... . . L.VESSEL

.

:
; ., .

2400 INTEGRITY 2 !"
* SUBC00 LED LINE ~ .f. .,fi.t4*

* , :: . .
::LIMIT . . . . . . ...

{ .: ::: ::: .

... /. . . 1: ::..
.. .

:LINE - - ...
. ..

:-
+ -.:. :::- : :. . :n .: u .: -.: ::: :::- :1:: el:-

-

2200 .. -

-
- "- "- -" '' ..

f|::;.
;;. ,:;,1 :i. ifj ij}i ,- jiu9.iid,@"

.
*-

!i. .- .:j;.
~ .- :. - -. .. . :-
- : ifyF

- -

:{ i
-

2000 -
-

-

-

: - -

m-
__

; M.. C-
,! !i. / :/. -

.
.

,

::::,..u,E_; ,

.

: ;

|: . . :. .-.
- - - -

: . ".. .., . . ..:
.

- :1800 : o.:
.. .... :.

-- - - .

.:
.

-

_: J % |. :
- --.

:
...

-

-

:/. :uf ..' . . .-

n. _

. u: .: :._:u.
. .

a u. = .:.=. :2.:,e .
.

._.

..
.n 1600 --_; _ -I. ./. -/ -

.

p.
.

.

w . - .- ~: : :-
. . .. . ... . . ; l. . :I.:. . -- :

.
. . .

(I. :
,

.- .
:l'g . . . .

... .... : :; . . : . i : : ...:)...m -

. ::
.. =- --

:a 1400 ' -:: : / .--- fp ---- : -
-

. ..

: .:t s| - :l:.m .::I.:.. .- .

: l' :: . . ..... .... :l::.. . . . ,).: .:/ [
~- - '-

w :J::-- -.
-m :

- . :s : :L.
. :- : :m

. _.l.;: .u:
./ o~ -

gl. :: : :o..

1200 .
-

.:/:r : ..

o .. . i .:m .. .' --

. l :. -. ./:. . . . ~[m . - r-
...

: : t .

4 .
:. .

.c .g-..

:|-
,u -

* '|' j c ~ ~ '|: . .j:^
-. .e:

1000
'

:;n - VOID FREE REGION -

:- o- :- - - - --:
34

- "

'| [m :i: : : :- - :----
.. _;|-_l:lliG.ul*::"24:' /"j:lf|:,Q .:...

- - * " *- ' ' ::

1 22 ..u; u.;.

=|::| u)
,

:. ;- --==+= == u : :,
. . .-

.

-- :: == :- - .

110 0 -- *

|

i . . . ' .- . :::-

::..

,
,g:,,,; ,/j../. :;j; .
. :... . :" .... .... "..

:f:
3.; ;,;; ,; .; :. : ... .

-

600 I I-
o/t.I/: pi

_
1; . -

/i -
- --

; .. . . w ..

. ./. I.: . 4.=.:.

C- ~

i 1 -

.. .

... .. . . . .
L;. y. ,7.y:. .g

:- -

.::t:400 _._.__..._
=. . ._. ..u

iu- = .u;..
|

.

I . . . . ..
. g .. 2.. . . ..

:I
. !|

.. .

I y / 5
..

.. . | . g..'i / I/ c:P '[ .|' t i (
'

200 f- --

-- .. s . P . . i.; / . :-- -

-.i,-.[
.. .,

,

... ..

:l. :-+s,e . .i. .1:

.t- :;.
.1

. . .. . .... , .

. / :: :
I: 1: :

_.-

0 ~g. ..
..

-

|.1-' ' '

"-
'- '- "

100 200 300 400 500 600 700

-
,

|

{
RC HOT LEG TEMPERATURE, RC COLD LEG TEMPERATURE'

OR CORE OUTLET TEMPERATURE (INCORE THERMOCOUPLES)

FIGURE 2A

,



.
.

.
.

65 EP 1202.06.19
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