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SDG-1. RESPONSE T0 l.055 0F RCS INVENTORY DURING SHUTDOWN Rev. 4-
j

(f 7/1/97

A. PURPOSE-

The purpose of this guideline is to provide the actions necessary for maintaining
core cooling and protecting the reactor core in the event that PRZR level is lost
'during shutdown operations when the RCS is intact or RCS level is'too' low to
support operation of the RNS pumps during operation in.' reduced inventory
conditions in the RCS.'

;

' 8. SYMPTOMS OR ENTRY CONDITIONS-

a.

This guideline is entered from SDF-0.1, SHUTOOWN SAFETY Critical Safety Function
Status Tree on an ORANGE condition'.

'

.

d

.

.

4

;

,

7-~,-I y)-- r
i

'
._

Page.1 of 12 *



_ . _ . _. _ _-

.

.

Number Title Rev./Date*

SDG-1 RESPONSE TO LOSS OF RCS INVENTORY DURINS SHUTDOWN Rev. 4

Q 7/1/97"

y

1 STEP ACTION / EXPECTED RESPONSE RESPONSE NOT OBTAINED

.

'

1 Check If RNS Pumps should Be
Stopped: ,

a. RNS pumps - ANY RUNNING a. So to Step 2.

b. RCS hot leg level - 1.ESS b. Continue with Step 2. 1E RCS-

THAN (SLO 2) level decreases to less than
(SLO 2) and RNS pumps start
to cavitate, IBEN stop RNS
pumps.

4

c. RNS pumps - CAVITATING c. Continue with Step 2. IE RNS
,

pumps start to cavitate, I

IBEN stop RNS pumps

id. Stop RNS pumps

|

2 Verify RCS Drain Path Isolation Manually close valves as |-( }) necessary. |
e RNS IRWST return valve

||
* Letdown |

.

NOTE The RCS is considered open when an opening exists that'

cannot be closed from the control room such as a SG |
1manway.

,

3 Check RCS Status - OPEN if reduced inventory operations
were in progress, IHEN go to Step
4. IE ROI, IBEN go to step IS.

4 . Verify Stage'1, 2 and 3 A35 Manually open valves as
Valves OPEN necessary.

'

.

4 1

..

.
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Nurnber ittle Rw./Date*
'

SDG-1 RESPONSE TO LOSS OF RCS INVENTORY DURING SHUTDOWN Rev. 4.

7/1/97-

,

| STEP ACTION / EXPECTED RESPONSE RESPONSE NOT OBTAINED

d

Personnel working in containment should be warned: CAUTION *

before refilling the RCS to avoid inadvertent-

contamination of personnel working near RCS
,

openings.

Only borated water should be added to the RCS to*

maintain adequate shutdown margin.

If RCS hot leg level remains less than (SLO 2) for*

greater than 30 minutes, automatic alignment for
IRWST injection should be verified. |

5 Refill RCS

a. Refill RCS using CVS makeup a. 1E CVS makeup can h0I be
pumps as necessary established, ElEN refill the

RCS using any of the
[Ir.clude addftional AP600 following:e

details in E0Ps]
e CMTs.

-0R-
,

Gravity feed using thee

IRWST to RNS suctionj

line.'

-OR-
i

Gravity feed using thee

IRWST injection line.4

b Refill RCS until RCS hot leg
level greater than (SLO?)

.

| 6 Identify And Isolate Any ' CSA
Leakage

7 Check RCS Hot Leg Level - GREATER Continue with Step 9. WilEN RCS
THAN (SLO 2) hot leg level greater char,

(SLO 2), IB G do Step 8.

;(

w.
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| Number iltle Rev./hte l
+

| SDG-1 RESPONSE TO LOSS OF RCS INVENTORY DURING SHUTDOWN Rev. 4 i !
| em 7/1/97 |-

g . _ _ _

STEP ACTION / EXPECTED RESPONSE RESP 0tuti NOT OBTAINED !
_

.

CAUTION Starting an RNS pump may result in an RCS level
decrease due to shrink or void collapse.

)

8 Try To Restore'RNS Flow:

a. Start one RNS pump;

[ Include additional AP600. .

details in E0Ps],

b. Maintain RCS hot leg level -,

GREATER THAN (SLO 2)

c. RNS flow - RESTORED c. Go to Step 9.*

d. Establish desired RCS
cooldown rate

,

i

e. Go to appropriate plant
procedure

|,

9 Check If Fourth Stage ADS Should ,

Be Actuated:
1.

a. CMT level - LESS THAN (SLO 5) a. Perform the following:
,

'

1) lE CMT level decreases to
less than (SLOS), IBEN do
Steps 9b and c

2) IE RCS hot leg level
.

- indication decreases to
; ~less than (SLO 4), ljiEN

manually actuate fourth
.

stage ADS and do Steps 9b i4

and c.
'

,

,

3) Continue with Step 10. ;

'

b. Verify fourth stage ADS l. Manually open valves as
; isolation valves - OPEN necessary.
.

,' c. Verify IRWST injecticn c. Manually open valves as I

,G - isolation valves - OPEN necessary.
|

I

\)
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i Number Title' Rey,/Date-

i. SDG-1 RESP 0 HSE.TO LOSS OF RCS INVENTORY DURING SHUTDOWN Rev. 4
I 7/1/97|-Q, '

,

.V." "

.

STEP ~ ACTION / EXPECTED RESPONSE RESPONSE NOT OBTAINED
,

,

10 Check IRWST Level:

a. IRWST level - LESS THAN a. Perfonn the followin9:
(SLO 6),

1) W11EN IRWST level less
than (SLO 6), IllEN do Step

f 10b.

2) Go to Step 11.*
.

b. Verify containment sump b. Manually align valves as
4 recirculation valves - OPEN necessary.

! 11 Initiate Actions To Protect
|

Personnel Working In Containment:

a. Evacuate non-essential.
personnel in containment

'

r~%
k# b. Periodically monitor

containment radiation
i conditions
,

- 12 Initiate Actions To Establish
' Containment Closure:

Equipment hatch*

e Personnel hatch;

Containment purge and exhaust( e

system.

[ Include additional AP600.

details in E0Ps]

13 Start Available Containment. Fan
1- Coolers

,

14 Return To Step 3

O^'

. __
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Number Title Rev.!N te
SDG-1 RESPONSE TO LOSS OF RCS INVENTORY DURING SHUTDOWN Rev, 4

("g. 7/1/97
'

,

-v

STEP . ACTION / EXPECTED RES?0NSC RF.SPONSE NOT OBTAINED

15 Check If CMis Should Be Actuated:

a. PRZR level - LESS THAN a. Go to Step 22.

(SLO 1)

b. CMT injection valves - OPEN b. Manually open valves as,

necessary.

16 Yerify PRHR Actuated: Actuate PRHR Initiation. If
valves will NOI open, IEEN

Verify PRHR isolation valves - manually open valves ase

OPEN necessary.-

,

''
17 Check If ADS Should Be Actuated:

a. CMT level - LESS THAN (SLO 3) a. If RCS hot leg level

| () -
indication greater than.

(SLO 4), IBEN go to Step 22.
IE HOI, IEEN manually
actuate ADS.

b. Verify first stage ADS b. Manually open valves as
isolation valves - OPEN necessary.

c. Check second stage ADS c. WHEN (ST01) seconds have
valves - OPEN elapsed from first stage ADS

: signal, IBEN verify second
p stage ADS valves open. IE'

-

HQI, IHEN manually open*

second stage ADS valves as
necessary.

d. Check th.ird stage AOS d. WHEN (ST02) seconds have
valves - OPEN elapsed from second stage

ADS signal, IBEN verify
third stage ADS valves open.
IE Hal, IHEN manually open
third stage ADS valves as
necessary.

:

e. Align RNS-to inject into RCS
: :(

I.
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Number Title Rey,/Date*

SDG-1 RESPONSE TO LOSS OF RCS INVENTORY DURING SHUTDOWN- Rev. 4
; 7t;,.

.

7/1/97
u

I i

STEP ACTION / EXPECTED RESPONSE j RESPONSE HOT OB1 AIM D l

:

18 Check If fourth Stage ADS Should |
-Be Actuated: l

)
- 'a. CMT level - LESS THAN (SLO 5) a. Perform the following:

I

1) E CMI level decreases to
less than .(SLO 5), IllEN do L
Steps 182 and c. '

2) 1.E RCS hot leg level
i indication decreases to

less than (SLO 4), IHEN
manually actuate fourth j

stage ADS and do Steps 1

'18b and c.
.

4

3) Continue with Step 19.
,

.

b. Verify fearth stage ADS b. Manually open valves as
isolation valves - OPEN necessary.

,

c. Verity 1RWST injection c. Manually open valves as
isolation valves - OPEN r;ecessary.

19 Check IkWST Level: )

a. IRWST level - LESS-THAN a. Perform the following:-

,

(SLO 6)-
1) WiiEN 1RWST level less

than (SLO 6), IHEN da Step
19b.

2) Go to Step 27.,

b. . Verify containment sump b. Manually align valves as
recirculation valves - OPEN necessary.

.20 Evaluate Long Term Plant Status
,

e

21 Go To Appropriate Plant Procedure

!
.|

1

. . _ _
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Nanbe* . Title Rey,/Date'

SDG-1 RESPONSE T0 LOSS OF RCS JNVENTORY DURING SHUTDOWN Rev. 4

['g ,. 7/1/97
_. .

S1EP ACTION / EXPECTED RESPONSE RESPONSE N01 OBTAINED
_

Personnel workistg in containment should be warnedCAUTION *

before reffiling the RCS to avoid inadvertent
contamination of personnel working near RCS
opening.v. '

Only borated water should be added to the RCS to*

maintain edequate shutdown margin.e

22 Maintain PRZR Level - GP. EATER
THAN (SLO 1)

a. Maintain PRZR levei using a. If CVS makeup can HDI be
CVS makeup pumps as established, IEEN maintain

5 necessary PRl4 level using any of the
following:

[ Include additional AP600
'

.

details in E0Ps] * CMTs.
:

OR--

Gravity feed using thee

: IRWST to RNS suction
line.

3

OR--

,

Gravity feed using thee
,

IRWST injection line,

23 Check If CMT Injection Should Be
Isolated

' '
a. PRIR level - GREATER THAN a. Continue with Step 24. RtlEN-

(SLO 1) PRZR level greater than
(SL01), IHEN do Step 23b.-

b. Close CMT injection valves,

.

,

i

t

i:
..

'Q ,

A.b .

.
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. ~ Naber- Title ' Rev./Date
'

50G-1 RESPONSE TO LOSS OF RCS INVENTORY DURING SHUTDOWN Rev. 4
. p~ 7/1/97
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,

i

: STEP ACTION / EXPECTED RESPONSE RESPONSE NOT OBTAINED- )/
)

-

i CAU110N Starting an RNS pump may result in an RCS level ~,

decrease due to shrink or void collapse. '

,

24 Try T6 Restore RNS Flow: !

a. .FCS het leg level - GREATER a. Go to Step 25.
THAN (SLO 2)

[
'

b. . Start one RNS pump '
,

[ Include additional AP600.

detailsinE0Ps).,

i c .. Try to maintain PRZR level -
GREATER THAN (SLOl),

' *
. .

; d. RNS flow - RESTORED d. Go to Step 25.

c ', CMTs - ISOLATED e. Return to Step 22.
P

f. PRHR - ISOLATED f. Close PRHR isolation valves.
.

'

~. Establish desired RCSg

cooldewn rate
,

h. Go to appropriate plant,

procedure

L 25 Establish RCS Heat Sink Using
SGs:

a. SGs - ANY AVAILABLE' a. Perform the following:
_

1) Try to restore SGs to
service.

2) Go to Step 26.
4

b. Feed SGs as necessary to
establish and maintain SG
level-

.,.

(7 c. Open respective SG PORVs

f
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SDG-1 RESPONSE TO LOSS OF RCS INVENTORY DURING SHUTDOWN Rev 4

tG. 7/1/97
'
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<

.

STEP- ACTION / EXPECTED RESPONSE RESPONSE NOT OBTAINED
,

| 26 Establish RCS Heat Sink Using
; PRHR:

a. PRHR - AVAILABLE a. Continue with Step 27. Try
to restore PRHR. WilEN PRHR

' available, IllEN do Steps 26b
and c.

b. Align PRHR to Cool RCS'

[ Include additional AP6003

details in E0Ps]

c, 'PRHR cooling - IN SERVICE c. IE RCS temperature increases
to greater than (ST03) F-

before a heat sink is
establishtd, IllEN open all

,

ADS valves.
1

#A

'd 27 Initiate Actions To Protect '

Personnel Working In Containment:

$ a. Evacuate non-essential
personnel in containment

'
,

I
b. Periodically monitor l

containment radiation
conditions

.

28 Initiate Actions To Establish l
: Containment Closure. ;

I Equipment hatche

e . Personnel hatch

' Containment purge and exhauste

system

[ include additional AP600e

detailsinE0Psl

bl.
' vu 29 Start Available Containment Fan

Coolers

,
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STEP ACTION / EXPECTED RESPONSE RESPONSE NOT'0 STAINED

|]
,

. . i

.30 Return To Step 15 ,

l

,

1

- END - i
.,.

. .
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. (~'). I2 Key Utility Decision l' bints
v

There is one key utility decision poin: in this guideline w hen the operator must initiate actions to protect

personnel inside corr:ainment. In Steps 11 and 27, the operator is instructed to evacuate non-essential

personnel i side containment. The ope *:ator will have to determine which personnel must be evacuatedn ,

Ifrom containment at this time in the guideline.
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