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Table 2el-1

SYSTEMS APPLICABLE TO PLANTS
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Table 2.1-2a

SYSTEM DESIGN INF0FMATION (BWR/2-5)

1 2 3 4

Instruments and Equipment Direct or Indirect
Affected by Containment Indication of Failed State Power Sources Required

System Flooding Valve Position of Each Valve for System Operation

Note X-2 Note X-3

1. RCIC No Direct As is DC (Note 1-4)

2. Isolation No Direct As is DC

Condenser (Note 2-3)
3. HPCS No Direct As is On-site AC

4. HPCI No Direct As is DC (Note 4-4)
*

5. LPCS No Direct As is On-site AC

6. LPCI No Direct As is On-site AC 4
hy 7. ADS No Indirect Closed DC

8. SRV No Indirect Closed DC (Note 8-4) @

9. RHR - incl. No Direct As is DC, On-site AC

shutdown,
cooling, stm.
cond., supp.
pool cooling,
cont. spray
modes

10. SSW N/A Direct As is On-site AC

11. RBCCW No Direct As is On-site AC

12. CRDS No Direct Note 12-3 On-site AC

13. CST N/A N/A N/A N/A

14. Main Fd. N/A Direct Note 14-3 Normal AC (Note 14-4)
Wtr. Sys.

15. Recirc. No Direct As is On-site AC

Pump / Motor
Cooling Sys.



T;ble 2.1-2r (Continued)

SYSTEM DESIGN INFORMATION (BWR/2-5)

8 9a. 9b
Auxiliary Systems Required

System for Operation Automatic Startup Logic Power Source

X-8 Note X-9a

1. RCIC None (Note 1-8) Lo Level 11 0, lx2x2 DC
2

2. Isolation None (Note 2-8) Lo Level 11 0, lx2x2 DC2
Condenser 111 Pres. ,1x2 or lx2x2

3. IIPCS None (Note 3-8) Lo Level 110,1x2x2 DC2
111 Drywell, lx2x2

4. IIPCI None (Note 4-8) Lo Level 1I 0, 1x2x2 DC2
111 Drywell Pres. ,1x2x2
(Nine Mile Pt. Turbine Trip

lx2x2)

5. LPCS None (Note 5-8) Lo Level 11 ),1x2x2 DC2
111 Drywell Pres. , lx2x2

z
6. LPCI None (Note 6-8) Lo Level 1I 0,1x2x2 DC M

2d f1 Hi Drywell Pres., lx2x2

Lo Level 110, 2x2 or 2x2 DC $7. ADS None 2
111 Drywell Pres. , 2x2 or 2x2 y
(Note 7-9a) y

8. SRV None N/A N/A

9. RllR - incl. RilR service water, RBCCW N/A (Note 9-9a) N/A
shutdown, (Note 9-8)
cooling, stm.
cond., supp.
pool cooling,
cont. spray
modes

10. SSW Service water N/A N/A

11. RBCCW Service water N/A

12. CRDS Turbine or Reactor BCCW N/A N/A

13. CST None N/A N/A

14. Main Fd . Condensate TBCCW, Service Water, N/A N/A
Wtr. Sys. Feed Pump Ventilation System

15. Recire. RBCCW N/A N/A

Pump / Motor
Tooling Sys.

O O O
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. g' e olTable 2.l fa (Continued)
'

SYSTEM DESIGN INFORMATION (BWR/2-5).

10 111 12 13
Manual Initiation Action Performed by the
of.the Sys. Done ECCS Initiation Operator:for System

.

Auto Initiation in the Control Room Signals Override Operation & Control<

Built In 'Uhat Actions.Reqd. . All Other Modes After Initiation of the
System. Time Delay '& How Long They Take of Operation System Within 2 Hours

Note X-12'

1. 'RCIC No Yes- Yes- None (Note 1-13)
12.- Isolation. .Yes (Note 2-10) Yes Yes None (Note 2-13)

Condenser

3. HPCS .No Yes. Yes None (Note 3-13)
4 ~. HPCI -No. Yes Yes None (Note 4-13)
5. LPCS- Note 5-10 .Yes Yes None (Note 5-13) *

2

y' -6. !LPCI. . Note 6-10 Yes- Yes.(Note 6-12) None (Note'6-13) h ,vi' i.7. ADS .Yes (Note 7-10) Yes Yes None y '

u
| 8. .SRV N/A Yes N/A N/A g ;

9. RHR - incl'. N/A Yes Yes N/A (Note 9-9a) i

shutdown,

| - cooling, stm.
cond., supp.

'

pool cooling,
-cont. spray
modes-

10. SSW -N/A .Yes N/A N/A |

j 11. RBCCW N/A' Yes N/A N/A

12. 'CRDS N/A Yes N/A N/A i

! 13. CST N/A- Yes N/A N/A

14. . Main Fd. N/A Yes N/A N/A
'

.Wtr. Sys.

.15. 'Recirc. N/A Yes N/A N/A
'

Pump / Motor

! Cooling'Sys.

|

t

. . . . - -



f

Tabla 2.1-2a (Continued)
SYSTD1 DESIGN INFORMATION (BWR/2-5)

15a 15b 15c 16a
Secondary

Primary Total D2dicated snd Backup
System Water Source Callons Capacity, Cals. Water Sources

1. RCIC CST 700K to 100K 135K to 37K Suppression Pool

2. Isolation Demineralized 63K to 21K 56K to 11K CST or firewster
Condenser water or CST

3. HPCS CST 700K to 200K 135K to 75K Suppression Pool

4. HPCI CST (Note 4-15a) 550K to 100K 225K to 75K Suppression Pool

5. LPCS Suppression Pool 965K to 500K 965K to 500K CST

6. LPCI Suppression Pool 965K to 500K 965K to 500K CST or SSW
z

7. ADS N/A N/A N/A N/A f
8. SRV N/A N/A N/A N/A d2

v.
' 9. RHR - incl. (Note 9-15a) 965K to 500K 965K to 500K Note 9-16a y

shutdown, >
cooling, stm.
cond., supp.
pool cooling,
cont. spray
modes

10. SSW Ponds, rivers, Infinite N/A N/A
lakes, oceans

11. RBCCW Closed loop N/A N/A N/A

12. CRDS CST or condensate Continuous Continuous N/A
rej ec t

13. CST N/A N/A N/A Demin water

14. Main Fd. Condensate system N/A CST N/A
Wtr. Sys.

15. Recire. Closed loop N/A N/A N/A
Pump / Motor
Cooling Sys.

O O O
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%' D- .) .O'- Table'2.1 *ia (Continued)L.

1 ~ SYSTD1 DESIGN INFORMATION, (BWR/2-5)

S 16b 16c 16d 17a
,

-Backup Source1

Backup Source; Backup Source Time Reqd. for ' Strainers
'

. System' Auto / Manual- .Proceduralized Manual Operation in System
'

'(Note X-16b) (Note X-16d)- - (Note X-17a)

l '. .RCIC. Han Yes 130' min Yes

i 2. Isolation Man Yes <30 min No
F Condenser

'
: =- 3. . HPCS ' Man Yes 130 min YesJ

4. HPCI. Auto or Man Yes. 130 min Yes

=5. .LPCS, . Man- Yes ~ 145 min Yes

f 6. LPCI- Man Yes 130 min Yes

7. ADS' N/A N/A N/A N/A E ;
-

i
'

: 8 . .- SRV. -N/A- N/A N/A N/A fa. m
- ~- .

-9. RHR'- incl. Man Yes 130 min Yes OM
'

I shutdown, @ !

>
~ cooling, stm. . ,

;'
: cond . . .supp. ,
pool; cooling,
cont. spray
modes

c10. SSW N/A N/A N/A Yes .

11. RBCCW N/A ~ N/A N/A N/A
'

12. CRDS N/A N/A N/A No

I 13. CST -Man Yes 130 min No

14. Mait; Fd. . Auto N/A N/A' Yes (Note 14-17a)
.Wtr. Sys.i

15. Recire. N/A N/A N/A N/A
Pump / Motor
Cooling Sys.

i.
,
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Tc.bl$ 2.1-20 (Continued)
SYSTEM DESIGN INFORMATION (BWR/2-5)

17b 17c 18 22 23
Do the Alarms in the

Can '.ne Systet. Control Room Cive the
S t ra iner Strainer : umber of Power be operated Operator the Sys.System Location Size Source Trains From Control Rm. Status?

1. RCIC Suppression Pool Coarse One Yes Yes
Suc t ion

2. Isolation ::/A N/A ':ote 2-18 Yes YesCondenser

3. HPCS Suppression Pool Cearse Two Yes Yes
Suction

4. liPCI Suppression Pool Coarse One (';o t e 4-18) Yes Yes
Suction

5. LPCS Suppression Pool Coarse Two Yes Yes
Suction (Note 5-17b)

6. LPC1 Suppression Pool Coarse Two Yes YesSuction z
M>
87. ADS N/A N/A Two Yes Yes 8

co
to8. SRV N/A N/A N/A Yes (Note 8-22) Yes C

9. RHR - incl. Suppression Pool Coarse Two Yes Yes
o

shu*.down, Suction y
cooling, stm. (Note 9-17b)
cond., supp.
pool cooling,
cont. spray
modes

10. SSW Puc:p Suction and Coarse Two Yes Yes
Discharge

(Note 10-17b)
11. RBCCW N/A N/A Two Yes Yes
12. CRDS N/A N/A Two Yes Yes
13. CST N/A N/A N/A No Yes
14. Main Fd. N/A Coarse One (Note 4-18) Yes Yes

Wtr. Sys.

15. Recirc. N/A N/A Two Yes YesPucip/ Motor
Cooling Sys.

O O O
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' '~' J Table,2.1-in (Continutd)

SYSTEM' DESIGN INFORMATION (BWR/2-5)'

-- 24 25 26
Are|Sys.-Flow' Methods for
Paths Indicated Remote Control Detecting / Leaking

System in the Control.Rm. Panels ~ Safety / Relief-Valves

1(Note X-24) (Note X-25)

1. RCIC Yes- No' -

.2. -Isolation- Yes- No -

Condenser

-3. :HPCS ,Yes- No- -

.4. HPCI' -Yes. No -

5.1 LPCS 'Yes No -

6.- LPCI- Yes No - 2:
ns

7.. ADS Yes~ No ' Discharge Temp. Sensor f7 .(Note 7-22) ww *
N8. 'SRV Yes No Discharge Temp. Sensor g

(Note 7-22) >

9. RHR -incl. shut- .Yes No -

down, cooling,
stm. cond.,-.

supp. pool cooling,
cont.. spray modes

.

:10. LSSW -Yes No -

i- 11. RBCCW-- Yes No -

12. CRDS Yes No -

'13. CST 'Yes No -

14. Main Fd. Wtr. Sys. Yes No -

15. Recire. Pump / Motor .Yes No -

Cooling Sys.



Tabla 2.1-2s (Continued)
SYSTEM DESIGN INFORMATION (BWR/1)

28a 28b 29 30
Is the Method of Verification Aside from Those Sys.
of Correct Test Lineup and Is There an Is There System and Normally In-Service

Restoration to Normal Independent and Ccmponent Testing Identify Any Component
System Condition Proceduralized? Verification Iollowing Maintenance? Not Normally Tested

Note X-28a Note X-28b
1. RCIC Yes Yes None

2. Isolation Yes Yes None
Condenser

3. HPCS Yes Yes None
4. HPCI Yes Yes None

5. LPCS Yes Yes None
2

f 6. LPCI Yes Yes None fw
o 7. ADS Yes Yes None to

e

C8. SRV Yes Yes None g
#9. RHR - incl. Yes Yes Note 9-30

shutdown,
cooling, stm.
cond., supp.
pool cooling
cont. spray
moden

10. SSW Yes Yes Note 10-30
11. RBCCW N/A Yes N/A
12. CRDS N/A Yes N/A
13. CST N/A Yes N/A
14. Main Fd. N/A Yes N/A

Wtr. Sys.

15. Recire. N/A Yes N/A
Pump / Motor
Cooling Sys.

9 O G
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O'
NOTES FOR TABLE 2.1-2a

X-2 See typical drawings (Figures 2.1-1 and following) in which normal
valve positions for power operation are generally depicted. Main

flow path valves without indication are maintained in their
appropriate positions during power operation by administrative
procedures. Zimmer and LaSalle have valve stem indication for ADS.

X-3 Air operated valves fail in the safe direction.

X-8 This question refers to cooling system components.

Reactor low pressure and to H O level or reactor to pressure andX-9a 2

Hi drywell pressure are required for LPCS and LPCI injection. In

some cases, low reactor pressure is required for LPCS and LPCI pump
\

start.

I f
\J

X-12; Logic system functional tests and surveillance testing of systems may
impede systems from auto initiating'but must be performed in many
plants by Technical' Specifications.

X-16b Some backup sources are automatic.
_

X-16d Times for manual actuation of backup water vary from 1.5 minutess _

-to-45 minutes.

' X-17a Answers .are for strainers only. The.CRDS system contains filters /-

. strainers' and the: feedwater trains have condensate demineralizers.

X-24 /Several plants have' manual' valves with only indirect indication an'd
are administratively locked-in the appropriate, positions.

'

X-25 .Some plants have remote shutdown control panels. Other plants'

('O,1 have ' procedure to' shut down ~ from outside the control room.-

!4-11
s

- _ _ _ _ _ _ _ . _ _ _ _ _ . ...___._._____.._.._..m____._._.m.___.___.__._._-_______m__ _.
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NEDO-24708A

NOTES FOR TABLE 2.1-2a (Continued) O
X-28a Not applicable answers means that system is normally in service and

not tested during power operation.

X-28b Some plants perform independent verification by review of completed
procedures, others do physical verifications.

1-4 Some plants require on-site AC power for small break protection.

4-4 & Prolonged operation of RCIC and HPCI can require AC powered space

14-4 coolers.

1-8 Long term operation may require space cooling.

1-13 RCIC flow is manually controlled once level recovers. If RCIC trips,

turbine must be reset locally.

2-3 Return valve f ails open at Nine Mile Point-1. g

2-8 Long term operation may require makeup water.

2-10 Nine Mile-10 secs., Oyster Creek-3 secs., others-15 secs.

2-13 Some plants will require manual makeup.

2-18 Return valves are DC powered, BWR 2's have 2 trains, BWR 3's have

one train.

3-8 Long term operation may require space cooling.

3-13 Once level recovers, HPCS is throttled.

4-4 See 1-4.

4-8 Long term operation ma-; require space cooling. jg

4-12
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4

NOTES FOR TABLE 2.1-2a (Continued)
i

4-13 ' HPCI, LPCS, and LPCI flows are manually controlled once level

: 5-13 ' recovers.

6-13 4

4-15a Some plants treat the CST and the condenser hotwell as primary
i

source.

4-18 FWCI plants have two trains.

5-8 Long term operation may require space cooling; some plants require
lube oil and seal cooling.6-8 '

9-8 ,

5-10 . Many plants provide for minimizing in-rush tripping of breakers
6-10 by sequencing the closing of low pressure pump breakers onto safety

buses. The maximum delay time is 25 seconds.('')
s_-

5-13 See 4-13.

.

5-17b Some plants have strainers in the core spray lines.

; 6-8 .See 5-8.

6-10 See 5-10.
4-

6-12 LPCI injection overrides all other modes automatically except shut-
down cooling in some plants.

,

6-13- See 4-13.

.7-9a Need both signals for most_ plants plus one core spray or one RHR pump

running for ADS auto initiation. -In addition, ~Bml/4 & 5 plants need

() - a confiruatory low level signal in the tripped- logic train for ADS'

initiation.

.

4-13

._.



NEDO-2,708A

NOTES FOR TABLE 2.1-2a (Continued)

7-10 Range on ADS time delay is 105 secs to 125 secs.

7-22 Some plants have diverse means of leak detection.

8-4 Target Rock valves-none required. Electromatics require DC.

8-22 Safety / relief valves can be operated from the control room, safety
valves lift automatically on high pressure.

9-8 See 5-8.

9-9a BWR 2's have automatic initiation of containment spray.

9-15a Source of water for containment spray is suppression pool, all

other modes are recirculation modes.

9-16a Some plants can get suction for containment spray from the CST,

others require standby service water or suppression pool cooling

water.

9-17b Some plants have strainers in the containment spray lines.

9-30 All system components are normally tested except for those that lave

low pressure interlocks.

10-17b Some plants have service water screens and others have strainers.

10-30 Those plants which have separate emergency water systems, test them,

those plants with a common service water system normally have the

system in service. Emergency cross tie valves for standby coolant

are not normally tested.

12-3 Scram inlet and discharge valves fail open, flow control valves fail g
closed.

4-14
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(~') NOTES FOR TABLE 2.1-2a (Continued)
V

14-3 Feedwater regulating fail as is on loss of air and signal.

14-4 Se_

14-17a Some plants have coarse strainers in the condensate pump suction

lines.

The information in Table 2.1-2a applies to Fermi 2, Grand Gulf 1/2, Hanford 2,
and Susquehanna 1/2 as modified by the following notes. The notes are
numbered by the system number - column number of Table 2.1-2a.

X-25 (General note - Remote Control Panels) Some plants can control RCIC,
LPCI, SRV's RHR, SSW, and CRD pumps from the remote shutdown panel

1-15C (RCIC and HPCS - Dedicated Capacity) maximum capacity is 170K.

f>) 3-15C
<

3-18 (HPCS - Number of power Train Sources) - Single Division HPCS

for BWR/6

5-8 (LPCS, LPCI, RHR - Auxiliary Systems Required for Operation)

6-8 Some plants also require motor cooling.
9-8

5-15b, c (LPCI, LPCI, RHR _ Total Gallons 6 Dedicated Capacity) - Maximum

6-15b, c. capacity is 1020K.

9-15b, c

5-16a (LPCS - Secondary and Backup Water Sources) - BWR/6 plants may

use upper containment building pool water.

10-9a '(SSW - Automatic Startup Logic) Some plants have DC powered automatic
. , , -
t i startup on low sater level, HL drywell pressure, RHR pump start, LPCS

,

pump start, .iesel generator start, or RCIC turbine start.

4-15



BRP - Big Rock Point T blo 2.1-2b
HB - Humbold: Bay

SYSTEM DESIGN INFORIMTION (BWR/1)
D-1 - Dresden Unit 1

1 2 3

Instruments and Equipment Direct or Indirect

Affected by Containment Indication of Valve Failed State

System Flooding Position of Each Valve

(Note X-2)

1. RCIC N/A N/A N/A

2. Isolation No Direct As is

Co-denser

3. IIPCI (D-1 only) No Direct As is

4. IVCI (HB & D-1) No D-1 Direct As is, D-1 open

llB Direct, flow CV

indirect

5. LPCS No Direct As is,llB Bypass
valve closed

6. LPCI (llB only) No Direct As is or open

7. ADS No BRP direct & indirect BRP Note 7-3
D-1 & ilB - indirect ilB closed m

D-1 open 8e
b I

8. SRV No N/A Spring operated !!/A ym

o
9. RilR - incl.

A. shutdown clg BRP - Yes llB - Flow CV none IIB - flow CV - open $
llB, D-1; No IIB others, D-1 BRP direct IIB others & BRP as is

B. cleanup (llB only) No llB flow CV indirect IIB Note 9B-3
IIB & others BRP direct

C. suppression pool No Direct I!B bypass v?f closed llB
others & BRP - as iscig mode LPCS

D. containment spray No Direct As is

(BRP & D-1)

10. SWS (BRP & llB) N/A None Manual

11. CCW BRP - Yes llB-N/A Flow CV indirect Flow CV-Open

D-1 - No Others - None Others - Manual

12. CRDS D-1, BRP-Yes llB-N/A Cooling vivs - None Nots 12-3
Scram vlvs - direct

13. CST N/A N/A N/A

14. Main Fd. Utr. Sys. "/A Flow CV indirec t As is

llB - Mov Direct

15. Recire. Pump / Yes BRP - None BRP - Manual
tbtor Cooling Sys. D-1 - indirect D-1 - as is

(BRP and D-1)

_ -
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. Table 2.1-2b (Continutd)
!

' SYSTEM DESIGN INFORMATION (BUR /l) I
,

f'

f
'

4 8 9a [
i' Power Snnrces l'equired Auxiliary Systems Pequired '

Syst em for % tem operation f or Os,eration Automatic Startup Logic [

(!!ote I-9A) h
I 1. RCIC N/A N/A N/A I

k 2. Isolation DC No (Note 2-8) BRP Hi press 1x2x2 b
[ Condenser HB HL press lx2 & ADS 1x2

3. HPCI (D-1 only) . DC/on site AC includes own 1(VAC & service D-1 Lo drum level, Hi Rx press,
water Hi cont press & MSIV closure Ix2x2

to drum level or hi cort press lx2x2
,

4. IVCl (HB & D-1) HB on site AC HE CCU, a ir , SUS , Cond en sa t e Continuounty in service
D-1 off site AC D-1 condensate & air D-1 N/A

I. 5. LPCS HB on site AC No BRP-lo level 1 of 2 !
' BRP-DC & on site AC HB-Lo level,111 Drywell Press, ?

!:S Break lx2x2 I

6. I.PCI (ItB only) On site AC No Same as LPCS
.

7. ADS tlB-DC or on sit e AC No BRP-Lo drum level, Lo Rx level, i
MP-DC Yes, ftre sys, prean. Fire hdr press 2/4 ;.

HB-Lo level & Hi drywell press 1 & 1 |g
D-1 on sit e AC !:o D-1 N/A tr3 1;3

h 8. SRV !:one N/A N/A

9. RHM - incl.
A. shutdoun clg On site AC/D-1 off site AC CCU &' Air !:/A (

~

B. cleanup HB only On site AC CCU N/A o j
C. suppression pool On site AC ilB :;ote 90-8 !!/A oo

, p
j cig mode LPCS |

| D. containment spray BRP DC & on sit e AC D-1, BCP-fire water BRP-fli cent pressure 1 of 2 {
BRP & D-1 D-1 off site AC Fire water D-1 N/A j

10. SWS (BRP & HB) BRP-normal AC ':o N/A '

llB-on site AC

11. CCU BRP-normal AC D-1, BRP-SUS *;/ A 8

P-1,lin-on site AC HB-SUS or circ water
,

i
12. CRDS BRP-normal AC No '/A j

, D-1, HB-on sit e AC i

I *
! 13. CST N/A !;o !;/A |

.

14. !'ain Fd. Utr. Sys. BFP-normal AC Condensate SWS.CtN N/A
i D-1, !!B-on site AC (D-1 & !!D only), Air

.15. Recire. Pump /!!ator Normal AC, D-1 off site AC CCU N/A i

Cooling Sys, also ;

(BRP and D-1)

.

!

!
|
i
|
t

_ ._ .. , _ _ . _ _ _ _ - . _ . . _ . _ - . _ _ , _ _ . . _ _ _ _ - . - - , . _ . _ . . _ , _ . _ _ - _ . . . _ . _ _ - _ ,- . _ _ _ . _ _ _ _ _ -.



Tf.bla 2.1-2b (Continu:d)
SYSTEM DESIGN INFORMATION (BUR /1)

9b 10 11 12
Manual Initiation of the ECCS Initiation

Auto Initiation Sys. Done in the Control Signals Override
Built in Rm. What Actions Reqd. All Other Modes

System Power Source Time Delay & liow Long They Take of Operation

(Note X-11)
1. RCIC N/A N/A N/A N/A

2. Isolation BRP AC No Yes Yes
Condenser HB & D-1 DC No Yes Yes

3. HPCI DC No Yes Yes

4. FWCI (HB & D-1) N/A N/A Yes HB Continuously in
service
D-1 N/A

5. LPCS BRP 6 D-1 DC No Yes BPS-Note 5-12 2
IIB DC or AC D-1 & IIB-Yes g

g O
6. LPCI (HB only) DC or AC No Yes Yesg
7. ADS BRP & D-1 DC BRP 2 minutes Yes BRP-Note 7-12 g

HB DC or AC llB 1 minute D-1 N/A y
D-1 N/A

8. SRV None N/A N/A N/A

9. RHR - incl.
A. shutdown cig N/A N/A Note 9A-ll N/A
B. cleanup (HB only) N/A N/A Yes N/A
C. suppression pool N/A N/A Note 9C-ll Yes

cig mode LPCS
D. containment spray BRP DC BRP 15 min Yes D-1 & BRP-No

(BRP only) D-1 N/A D-1 N/A HB-Yes

10. SWS (BRP & HB) N/A N/A Note 10-11 N/A

11. CCW N/A N/A D-1 & BRP-Yes N/A
IIB-Local pump start 2 min.

12. CRDS N/A N/A Yes N/A

13. CST
'

N/A N/A N/A N/A

14. Main Fd. Wtr. Sys. N/A N/A Yes N/A

15. Recire. Pump / Motor N/A N/A Yes N/A
Cooling Sys. (BRP&D-1)

O O O
-
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| Table 2.1-2b (Continued)-|-
; SYSTEM DESIGN INFORMATION (BWR/l)
|

| 13 15a 15b 15c
i Action Performed by-the

~ Operator for System Oper-
| ' ation & Control Af ter

Initiation of the SystemL Primary Water. Dedicated
System (up to 2 hrs)- Source Total Gals. Capacity Cals.

l. RCIC -N/A' N/A 'N/A N/A
I 2. Isolation None Demin water. SK-30K 8000-30,000

Condenser'

3. HPCI.(D-1 only) Manual control when level HPCI storage tank 200K None
recovers

-4. FWCI (HB'&.D-1)' HB-Yes, regulate flow &' turn ' Condensate HB 6000 HB 2800
off when drywell is flooded. Hotwell or CST Note 4-15b Note 4-15c
D-1-N/A D-1 N/A D-1 50K

f 5. LPCS D-1-Manual control when Lake or River Infinite N/A $
$ level recovers HB-Supp, pool HB-167K HB-167K 8

' 1

'6.- LPCI.(HB only) .Yes, turn off when'drywell Raw water tank 300K 200K $
is flooded 5

co
#7. ADS None' N/A N/A N/A

8. SRV .N/A N/A N/A N/A
9. RHR - incl.

A.' shutdown clg
.

N/A Closed Loop N/A N/A
B. cleanup-(HB only) N/A Closed Loop N/A N/A t

C. suppression pool. -N/A Closed Loop N/A N/A
c1g mode LPCS=

D. containment spray N/A Lake or River Infinite N/A |
(BRP only)' D-1 Note 9d-13

10. SWS (BRP & HB) N/A Bay or Lake Infinite N/A
11. CCW. N/A Closed Loop N/A N/A N/A
12. CRDS N/A CST or condensate Continuous Continuous

13. CST N/A N/A 25 to 200K None

14. Main.Fd. Wtr. Sys. N/A Condensate system N/A N/A.

;15. Recire. Pump / Motor N/A Closed system N/A N/A
Cooling Sys. (BRP&D-1)



Tabla 2.1-2b (Continued)
SYSTEM DESIGN INFORMATION (BWR/1)

16a 16b 16c 16d 17a
Secondary Backup Source

and Backup Backup Source Backup Source Time Reqd. for Strainers

System Water Sources Auto / Manual Proceduralized Manual Operation in System

(Note X-17a)

1. RCIC N/A N/A N/A N/A N/A

2. Isolation Demin, fire water, Manual Yes 10 min No

Condenser or CST 10 min; I hr,
2 hr

3. HPCI (D-1 only) N/A N/A N/A N/A No

4. FWC1 (HB&D-1 only) HB-CST and firewater Auto & Manual Yes 2 min /15 min No

D-1 N/A (Note 4-16b)

5. LPCS BRP & D-1-None N/A N/A N/A Yes
gHB-Fire Water Makeup Manual Yes 15 min Yes

,

6. LPCI (llB only) a. 2 wells Manual Yes 15 min No ?h {b. Bay Manual No I hour

7. ADS N/A N/A N/A N/A N/A S
>

8. SRV N/A N/A N/A N/A N/A

9. RHR - incl.
A. shutdown cig N/A N/A N/A N/A No

B. cleanup (HB only) N/A N/A N/A N/A Yes

C. suppression pool N/A N/A N/A N/A Yes
tcig mode LPCS

D. containment spray None N/A N/A N/A Yes

(BRP only)

10. SWS (BRP & HB) N/A N/A N/A N/A Yes

11. CCW N/A N/A N/A N/A No

12. CRDS N/A N/A N/A N/A No

13. CST BRP-Demin water Manual Yes 10 min No

HB-Fire & Demin water

14. Main Fd. Wtr. Sys. CST Auto N/A N/A No

15. Recire. Pump / Motor N/A N/A N/A N/A No

Cooling Sys. (BRP&D-1)

G G G
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' Table.2.1- L '(Continued).,. ' ~ -
'

'

' SYSTEM. DESIGN INFORMATION_(BWR/1)

; .17b- 17c- 18 - 22
s

Can the,

Strainer- ' Stra.iner Power Source System be Operated |
-

, System- Location ~ Size Number of Trains From the Control Room i,

'l. RCIC1 N/A- - N /A .' __ N/A N/A f
2.; Isolation 1 N/A- . N /A - one DC' Yes !

Condenser L

i ' 3. HPCI N/A N/A' Two -- Yes *

'

4. FWCIL(HB &.'D-1)L .N/A- 'N/A. 'HB-two, D-1-one Yes

5.iLPCS. Pump. suction coarse 'two Yes,

and/or' discharge
. L6.ILPCI'(H'B only)- N/A N/A. 'two Yes-

!
. 7. ADS N/A- N/A BRP-one/HB-three/D-1-N/A Yes 2 L

..

- g mi
; y 8! SRV' -N/A .N/A- _N/A N/A f

:9. RHR -. incl. $ I
'

.

(A'. shutdown.clg N/A'. N/A. D-1, BRP-one/HB-two Yes/BRP Note 9a-22 o'

B.; cleanup (HB only) Rx suction ; coarse two Yes $
.C. suppression pool Pump-suction . coarse BRP-one/HB-two Yes

,

; cooling. mode LPCS- D-1-two
-D. containment spray _ Pump suction coarse two Yes

(BRP only) & discharge

10.1 SWS (BRP & HB) . Pump suction coarse BRP-one/HB-two No
,

& discharge

11. CCW- N/A N/A D-1, BRP-one/HB-two Yes/HB-No
i

" 12. CRDS' 'N/A N/A BRP-one/HB & D-1-two Yes

13. CST _N/A N/A N/A N/A
.

} 114. Main Fd. Wtr.'Sys. N/A N/A D-1, BRP-one/HB-two Yes
.

'

.15. Recire. Pump / Motor N/A _N/A One Yes

i, Cooling.Sys. (BRP&D-1)

4

4

.,_. - - ,-.,m.
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Table 2.1-2b (Continued)
SYSTEM DESIGN INFORMATION (BWR/1)

23 24 25 26-

Methods for
Do the Alarms in the Are Sys. Flow Detecting Leaking
Cont. ol Room Give the Paths Indicated Remote Control Safety / Relief

System Operator the Sys. Status? in the Control Rm. Panels Valves

(Note X-25)
1. RCIC N/A N/A N/A

2. Isolation yes yes no
Condenser

3. HPCI yes yes yes

4. FWCI (HB & D-1 only) yes yes no

5. LPCS yes yes no

6. LPCI (HB only) yes yes no

7. ADS yes yes no discharge
temp sensor Z

't 8. SRV yes yes no discharge

y temp. sensor N,
u

9. RHR - inc. g
A. shutdown cig. yes yes no >

B. cleanup (HB-only) yes yes no
C. suppression pool yes yes no

cooling mode LPCS
D. containment spray yes yes no

(BRP only)

10. SWS (BRP & HB) yes yes no

11. OCW yes yes no

12. CRDS yes yes no

13. CFr yes yes no

14. Main Fd. Wtr. Sys. yes yes no

15. Recirc. Pump / Motor yes yes no
Cooling Sys. (BRP & D-1)

O O O
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Table 2.1-2b.(Continued)
SYSTEM DESIGN INFORMATION (BWR/1)

L28a 28b 29 30'
Is the Method of Verification Aside from Those Sys.
of Correct-Test Lineup.and Is There.an Is There System Normally In-Service

Restoration to Normal Independent 'and Component Testing Identify Any ComponentSystem- Condition Proceduralized? ' Verification Following Maintenance? Not Normally Tested
_

,

Note X-28a' ' Note X-28b
.l'. JRCIC N/A'' N/A N/A
:2.. Isolation Yes Yes None

Condenser

33. HPCI. Yes Yes None
4. FWCI-HB &'D-1 N/A Yes None
5.s LPCS- 'Yes Yes None
;6. LPCI HB only Yes Yes None g

f. 7. ADS Yes Yes None fU 8. SRV N/A Yes None $
w

.9. RHR.- incl. @
*

A. shutdown.cig. . N/A' Yes Note 9A-30 #

B. cleanup HB only . .N/A' Yes None
-C. suppression pool 'N/A Yes None

cooling mode LPCS
.D. containment' spray- N/A Yes None

~BRP &'D-1-

10. SSW BRP & HB N/A Yes N/A
'll. RBCCW N/A Yes N/A
12. CRDS .'N/A Yes N/A
13. CST' N/A Yes N/A
'14. -Main Fd. Wtr. Sys. N/A Yes N/A
15. .Recire. Pump / Motor N/A Yes N/A

Cooling Sys.



NEDO-24708A

gNOTES FOR TABLE 2.1-2b

X-2 See typical drawings (Figs 2.1-1 and following) in which normal

valve positions for power operation are generally depicted. Main

flow path valves without indication are maintained in their

appropriate positions during power operations by administrative

procedures. Manual valves without position indicators are maintained
in their required position by administrative controls.

X-9a Reactor low pressure is permissive for LPCS and LPCI in addition to

logic shown.

X-ll Automatic reactor low pressure permissive is required to open the

LPCI and LPCS valves.

X-17a Answers for strainers only. The CRD system contains filters and

the feedwater trains have condensate demineralizers.

O
X-25 Procedures exist for shutdown from outside the control room.

X-28a Not applicable answers means that system is normally in service and/or
not tested during power operation.

X-28b Independent verification consists of physical verification or
review of completed procedures.

2-8 Long term cooling may require makup.

4-15c 2800 gallons is the normal minimum in the hotwell during operation
and is the volume which would be available following reactor isola-

tion trip for the HPCI function of the feedwater system and for the
CRD system via the condensate system.

O

4-24



NEDO-24708A

- NOTES FOR TABLE 2.1-2b (Continued)

4-16b Normal automatic makeup from the CST to the hotwell is continuously

in service. Manual makeup from the CST to the he well is required

to be able to utilize the full volume of the CST. Manual makeup

to the CST may also be required to obtain the required water volume
for drywell. flooding.

5-12 ECCS signal will not override the test mode of this system.

7-3 The isolation valve fails open or loss of air or fails closed on

electric failure. The depressurization valve fails closed.

7-12 ECCS does not override however on line testing disables only one

train of the four.

'9a-ll BRP: Shutdown cooling pump breakers must be closed at the power panel
.

-N inside' containment.
-(/-

D-l'& HB: CCW must be lined up to the shutdown heat exchangers. These

actions take less than~15 minutes.

9a-22. See BRP 9a-11.

'9a-30 No't testable during power operation due to low pressure interlock.
~

.

9b-3' .The air operated valves fail in the position (open or closed)
necessary to place'the system in the RHR mode. The other valves fail
as is. Refer to the system drawing.

9c-8: 'HB: Any-one of,the following auxiliary systems is required:
a. Screen wash system.

b. Portable pump ' system; .this system co'nsists of two portable'

gasoline driven. pumps.and hoses to supply water from
_

_

.

'Humboldt-Bay.
- i-m Fire water system (maximum of:17 hhurs).c.

.'4-251
'

,



NEDO-24708A

NOTES FOR TABLE 2.1-2b (Continued)
O

9c-Il BRP: Change over to the core spray recirculation mode requires

manual valving out of the control room which can be done in less

than 5 minutes.

HB: Pool side may bc initiated from the control room. CCW must be

cut in to the heat exchanger (takes less than 5 minutes) and sub-

sequently SWS must be cut in. See note 10-11 HB.

9d-12 ECCS signal does not over-ide however no on line testing done.

9d-13 Start PI pumps when level reaches 505'.

10-11 HB: Manual valves must be positioned and the SWS pumps started.

Times to supply various systems are less than:

1. To CCW heat exchanger 10 min.

2. To suppression chamber cooler 45 min.

10-11 BRP: The service water system valves are all manual and the pump
start is local. With correct valve line up it takes less than

5 minutes to start system, however system normally runs continuously.

12-3 Scram inlet and discharge valves fail open, flow control valves fail
closed.

O

4-26
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Table 2.1-3

O.' OAFETY/ RELIEF VALVE DESIGN INFORMATION'

Capacity (each),'

K1b/hr at Lowest Lowest Setpoint,
3 Total Number

Setpoint psig

'.
of Safety and/or

|- : Plant. Relief Valves Relief Safety Relief Safety

;- Big Bock Point 8(5) - 6(6) 518(5) 240(6) N/A 1535-1585

Dresden-1 10 - 2 - 200(0) 1070 1210-1250

Humboldt Bay 2 -4 400(5) 400(6) N/A 1220

Oyster Creek 21 561 630 1050 1212
~

Nine Mile ~ Point-1 22 600 633 1090 1218

! Millstone 6 800 - 1095 -

| Dresden 2/3 13 540 640 1115 1240

Quad Cities 1/2 .13 540 640 1115 1240-
~

1108Monticello 8 840 -- -

! Vermont Yankee 6 800 925 1080 1240
*

Pilgrim 6 800 640 1095 1240

. Peach Bottom 2/3 13 819 925 1105 1230

L ' Hatch 1/2 11 870 - 1090 -

f, Browns Ferry l' 11 850 940- 1105 1250

Browns' Ferry.2/3 13' 850 .940 1105 1250

Brunswick 1/2- 11 830 - 1105 -

Duane Arnold- 8 830 642 1080 1240

1090 -

|- Fitzpatrick; 11! 798 '-

I 1 Cooper- 11 800 642 1080 1240

.LaSalle 1/2- 18 850 - 1076 -

{ _
Zinumer 13 865 - 1150 -

I Shoreham:
.'-

11. 889
'

1115 --

;
- .

115. 885- 1110[. Fermi 2

L Grand Gulf 1/2 20 L904- 1165
| .. .

18- 864 1148
'

*-Hanford 2-
,

I. .Susquehanna.1/2~ 16 845 '1146'
,

'

Notes-for BWR/2-5: Notes for BWR/l:
~

(1) Number ofjcycles'for ADS: (5) Automatic depressurization system

iminimum 5
' ~(6) Spring safety.g; b' .(2) Numberlof cycles for S/R:: '(7) Humboldt Bay ADS:'2 cycles minimum,.

.

.

''

. unlimited: .

has' alternate air supply,

L -(3) Alternateiair supply for ADS' :(8) Big Rock Point: cycling capacity and-

| -(4)~No_ air. supply ~necessary for.- - alternate air not applicable .

; isafety-function

- 4-27
,
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Tcb b 2.1-4n
REACTOR CORE ISOLATION COOLING SYSTEM (RCIC)

Degraded Conditions

initiation Permissive Trip Conditions Reduced Capacity Inoperable Comments

e Reactor Vessel e None Turbine and e Logic power e This is a single channel

failure (DC) system not directly
Level Trip Isolation Tripy dependent on ON or OFFe Pump discharge

e Manual Switches e Manual isolation bypass line to e Complete pipe site AC power.

suppression blockage

e Steam line pool open
tiowever t

high fic,w
e Condensate stor-,

1) RCIC Room Cooling may
age tank empty be from off site powere RCIC steam supply and transfer to and may impair long

low pressure suppression pool term operation.
blockede Turbine exhaust 2) Suppression Pool Cool-

diaphragm high e Pipe *o HPCI ing uses AC pcwer.
pressure test line to

cond storage
e High. areas

tank opentemperature
.

Turbine Trips

Z
e Turbine exhaust dpressure high O

a> e Pump suction low yI pressurey y
e Reactor vessel m

level trip >
e Manual
e Turbine overspeed

e Reactor low press.

Turbine Trip -
Vendor Supplied

Turbine Overspeede

|

\

|

|

1

1
,

# 9 e
<
|
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Table 2.1-4b +

i

ISOLATION CONDENSER SYSTEM
'

.

: Degraded Conditions

. Initiation Permissive Trip Conditions Reduced Capacity Inoperable Coussents I

_.e None .e High flow in e Vent valves open e DC bus power. e Some* plants have onao Reactor High :

[ - Pressure steam line to (1301-17, 1301-20) failure isolation condenser; I
,

~ * *** #' *
l ' e Low Water Level '-* "**

e Area vent valves' 'e Recirculation
E " ** * I"

e Manual switches not closed . loop failure
e Manual * ""**#*.(1301-14, 1301-15)

Initiation. se High flow in e Complete flow
liquid line o Test line valves blockage

not closed
* 8"**" II"* **1'**(1301-32 thru 35)- <

(1301-2, 1301-1) t.

e Diaphragm seal or return line
leak valve (1301-4)

" **
e Overflow line

,

[' valve not closed e Return line valve
(1301-3)- cipsed-(1301-3) 2

tut
ge Drain salves NOT

closedy ,,

: I' (1301-44, 1301-45) w
PJ e~

@, e Firewater supply w .

not closed Q ,

.(1301-38, 1301-39) y
e 1.iquid level fill ;
valve not openina '

(1301-10)

I

L
*
,

I

J

!
>

i

F

!

1

!-

L

--- -

. _



Table 2.1-4c

IIICll PRESSURE CORE SPRAY SYSTEM (llPCS)

DegradeJ Conditions, ;

Initiation *rmissive Trip Conditione Reduced Capaelty 1noperable Coasments
, .

e Beactor vesset e None System Trips e Return line to e Logic power e This is a single thannel

Level Trip suppression failure system.

* ### # #*** P"" "I#"e High Dryve11 e Pump arr power
"' '# ***

Pressiare e keturn line to failure (off-
e Manu.nl Trip condensate ette + diesel)

e Manual
"'"8" **"

Initiation e Cs m te pipegg

* '"'"*E # #
(Any operating owitching of

water source

e overspeed at 1101 from condensate
tank to sup-

Zpression pool

e Safety valve
p

g e Manual switch suppresulon f
(Brkr costtrol) pool retarn

*"
e Three phase fault y

(differenttal CD
>relay)

e Motor overcurrent

e Motor underfre-
quency

O O O
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Table 2.1-4d

HIGH PRESSURE COOLANT INJECTION (HPCI)

Degraded Conditions
. _ _ , _

Initiation Permissive Trip Conditions Reduced Capacity Inoperable Comments

e High Drywell e None Turbina e Steam line e Logic power o This is a single chan-Pressure isolation Trips isolation valves failure (DC) nel system; not generally
e Water 1.evel nt Pen "E*" " "" #

pgp e Steam supply line (F002, F003) e Complete flow
g site AC power

high differential
e Remote Manual pressure (steam * Steam SupP y 1 nel

valve nt PeningSwitches line break)
(F001)

e Turbine exhaust
eP p dMagediaphragm pres- valvem not open-sure high

ing or not open
e low steam pres- (F006, F007)

sure in supply
Ze Area leak detec-

8'1
t

iac.. (high area
45 temp.) TI
W N
F4 Turbine Trips *-

sa
O

e Water level [trip

e 1.ow pump suctien
pressure

e High turbine
exhaust pressure

o Manual pushbutton
(depressed)

e Auto isolation
signal

HPCI
Turbine Trip

e flyd. trip due to
overspeed (auto
reset in presence
of auto initiation
signal)



Table 2.1-4e

CORE SPRAY SYSTEM (LOW PRESSURE)
(APPLIES TO BWR/1/2/3/4)

Degraded Conditions

Initiation Permissive Irip Conditions Reduced Capacity Inoperable Conenents

injection valves e Logic power e Two identical systems,e Reactor Vessel e Reactor pressure System Trip e

Water Level Trip low not functioning ure (both either of which can

e Manual switches properly divisions) provide adequate
e high Drywell flooding

o Bypass line e Pump powerpressure
eturn to sup- failure (both e System operates essen-

e Manual Oper at ion pression pool divisions) tially on offsite
open. Both 3" (offsite power. However, in the
and 10" + diesel) event of failure

trans er tc sta d y
e Single pump e Complete flow

diesel (or. site power)
trip blockage is made

e Logic power
tailure (one e few pressure core

d ivision) spray is a single g
divition system on

Qe Pump power g,gjg,p
l

failure (one g

MW division c~M N
O
03
2*

G G e
-
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~ Table 2.1-4f.
_

CORE SPRAY' SYSTEM PERFORMANCE
(APPLIES'.TO BWR/5) -

.

Degraded Conditions

initiation . Permissive Trip Conditions Reduced Capacity Inoperable Comments

e Low Vessel e Differential System Trip e Bypass test line e Loss of off
, Water Level pressure across, to suppression site power

-

injection valve .e High Water pool open. + diesel gen-
' e High Drywell;

*** " ***I *** # * "'*
Pressure e Safety valve

setpoint' .F031 open to e Single pump
* suPPressi n Pool trip

Complete flow f
.

tion

blockage

e Logic power
failure g

8+ e .

.#,

.U LOW PRESSURE CORE SPRAY SYSTEM (LPCS) $ I

-(APPLIES'TO BWR/6) $
$ I

Degraded Conditions
i

Initiation. Permissive Trio Conditions Reduced Capacity Inoperable Comments
t

.e Low" Vessel. .e Reactor pressure System Trip - e Bypass test line e Loss of off This is a

. Water Level' . low to suppression site power + single |

e Manual switches pool open diesel gener- division
,

;, .. e High Drywell ator failure system

| ~ Pressure e. Safety valve open ,

Motor Trips to suppression e Complete flow '

j. e Manual pool blockage ;

Initi etion e Overcurrent-
'

'

e Logic power
e Ground failure

. ,

i

e ESF Bus Load 6

Shedding !

1 -

|

-rT +W.- y wa m-
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Table 2.1-4g

LOW PRESSURE COOLANT INJECTION SYSTEM (MODE OF RllR)

Degraded Conditions

Initiation Permissive Trip Conditions Re uced Capacity Inoperable Comments,

e Single pump e Motive power e in most plants, this ise liigh Drywell e Reactor low pres- System Trip
trip failure in both a two divisional redun-

""'' e Manual switches divisi nu ( ff- dant system. Eit he r
e Reactor Water e inboard / outboard site + diesel) system is capable of

Low I.evel Trip injection valves providing sulficlent
not opening * e Complete flow core cooling requirement s.e Manual Switches (F015,F017) blockage

o Containment / e loop selection

spray cooling failure, if

valves not applicable
closing

(F021.F022)
e Min, flow bypass
valve not closing Z
(F007)

e Divisional motive
d i
i

power failure

$ (offsite + diesel) y
ye Divisional logic
00

power bus failure >
* For loop selection

logic plants, this
is an inoperable
condition.

* O O
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Table 2.1-4h

AUTOMATIC DEPRESSURIZATION SYSTEM (ADS)

Degraded Conditions

initiation Permissive Trip Conditions Reduced Capacity Inoperable Conenents

e Ifigh Drywell e Core spray pump e None e Electrirai pilot = DC control e This is a two divisionPressure Pius or R}id pump run- operation fail- power failure redundant system. One
Reactor W.ater ning ure on both division will meet systes

''
# * "' "N"' ''*" **

Trips e Time delay e Any single valve
failure will reduce

e Manual Switches system capacity

Z
M

8.
1w I

N

O
CD
>



Table 2.1-41

REACTOR DEPRESSURIZATION SYSTEM (RDS)
(APPLIES TO BIG ROCK POINT)

_D_e_gr._a_ded Conditions

Initiation Permissive .itp Conditions Reduced Capacity Inoperable Comments

e Low steam drum o Fire pump header e Manual operator e Malfunction of e Loss of all e RLS consisth of 4 valve

level pressure clocure 2 or more of 4 valve trains trains, of which ai.y 3 in oper-

4 "*l** "'di"* **i " "ill ""ffICI*''tA'
e 120 Second Timer e Less than e bas of 41

**'***** * nd Ea v ive.

e Low vessel water 4 has independent DC powerlove! ,,, e Loss of all and logic,

o Loss of 2 or 4 logic

more of 4 logic circuits

# '*" E* e Complete flow

e Restricted blockage in

steam flow in main header
pipes

.

M

8'>
i
La 60
* V

N
O
00
>

# G e
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Table 2.1-4j

SAFETY / RELIEF VALVES

Degraded Conditions

initiation Permissive Trip Conditions Reduced Capacity inoperable Conssents

e High Vessel e None e Nane g lief Mode Manual Hode e This is a single channel
#8'"'* System f f 24 ual Per-

e Any single valve e Low instrument
ation. Pressure re Hete Manual Switches f ailure will reduce air pressure
is supplied by pilot

system capacity
e DL, cont rol power valves internal to each

P_inut1 Hodt f ailure safety / relief valve,

i e Electrical pilot
Operator failure

,

Z
M

8
1

NA
3 "w

CD
>

,

i

,

4

4

4

e
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Table 2.1-4k (Continued) I<

2
;

RESIDUAL llEAT REMOVAL SYSTEM

i i

.

i
1

j Trip _ _ _ _De6raded cond it ions
; Initiation Permissive Cond it ions Reduced Capacity inoperable Comments
i
4

! Nde C) only
<

'

j e Suppression pool '

j valve not opening
< (F065)
. e Suppression pool
! valves not closing
| (F027,F028)

-l4

j nide D) (M)
)

'
e Containment spray

inboard /out t>oard
valves not opeu.ngi

1 (F021.FOl6)
1 Z
1 e Mode A,B,C valves td
i not closing @p

i i
i w N
' @ C-
' N

O
CD '

- >
!
4

4

!

!

!
!

4

;

1

I
<

!

!

|
:

I

|

1
i
|

t

. w- - w
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Table 2.1-41

CONTROL ROD DRIVE SYSTEM

Trip Degraded Conditions

inittaticn Pereinstve Conditions iGdiscid'Caisc it'y ~ ~ ''~~~ ~ Idoperabis Cocnnenta

___ ._ _
__

--.
- - - -

Single pump trip e Both pump trips e This is a single

e None o hou. System Trip e
" ""' 'I"*""'e Power railure(Continuously e nitor trip The power does

operating) e Complete flow not transfer to

bloc kage on site if off
site power is
lost in puist

plants.

Z
P1

r 1
- ~
O O

N
O
cn
>

G G G
.
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Table 2.1-4m

CONDENSATE STORAGd TANK
.

J

\ Degraded Conditions
Tr h

Initiation ' Permissive, Cond it ions Reduced Capac it y Inoperable Comments

e Static Unit e None e None e None e Tank empty e For additional
information on
Cond ensa t e
Storage Tank

a see individual
ECC system
matrices (RCIC,
HPCI, HPCS

l
1

i
4

i M

f,>>

i
b to
H p

I' N
Oi

- 00
>.'

8

,

|

n

I

|

i
l

i

.

i
,

,

i

>

1
'

i
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Tabic 2.1-4n--l

FEEDWATER CONTROL SYSTEM (TURBINE DRIVEN PUMP)

Degraded Conditions

Initiation Permissive Conditions Reduced Capacity Inoperable Comments

e Continuously e Main e Reactor vessel e One of two e Power Failure * This is a nonessential

operates condenser level trip injection lines control system

becomes blocked a) logicvacuum
e Turbine and

pump protection e Restricted b) loss of off-
trips steam line flow site power

to turbine
e etSIV closed

e Lack of manual
reset inhibits , Condensate pumps

automatic not operating

function m
3e Complete flowe-

h
blockage h

a
8

@ O O
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,. Table 2.1-4n-2

- FEEDWATER CONTROL SYSTEM.(MOTOR DRIVEN PUMPS)
'

!
'

Degraded Conditions
Trip

Initiation- Permissive Conditions Reduced Capacity Inoperable Comments
i

|. . e Continuously e None 'e Reactor vessel 'e Air operated e Power Failure e This is a nonessential ;
>

' - operates level trip valves lock control system except '
npen on signal a) logic for FWCI olants

(, :e Pump and. motor iass until

! prot (ction manual opera- b) loss of off-
f

trips tion' takes ~ site-power-

""#
e Loss of contrc1

air

e Condensate pumps z
ns

not operating

| * n

| -1.. . Complete flow 3.

i- ' blockage o'"
cm

!- >
I- !
,

| -

|
i

1 ;
; |
l'

r

-

:
L

U
t

t

[
,

, , , ,. . , . - -. - . - ~. w e ..n .- , . - - , . . - . . .,
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Table 2.1-Sa

LCO'S - BIG ROCK POINT

Allowable
System Component Required to be Cold Time Out
Out of Service Operable Shutdown Shutdown of Service

Emergency Condenser Power Operation X

Core Sprays Power Operation initiate
in 24 hrs

Original Core Spray (Ring) Refueling X

Core Spray Recirculation Power Operation initiar=
in 24 . irs

Core Spray Recirculation Power Operation initiate 4 hr
Heat Exchanger in 24 hrs

Reactor Depressurization Sys Power Operation X

Cne Depress Vlv or Iso V1v Power Operation 7 day
Closed

One Depress Viv or Iso Viv Power Operation in 12 hrs

Open

One RDS Vlv Train Power Operation after 7 day
7 days

One Input Channel Power Operation after 7 day
7 days

One Output Channel Power Operation after 7 day
7 days

One UPS Power Supply Power Operation after 7 day
7 days

Containment Spray Power Operation initiate
in 24 hrs

Control Rod Drive Power Operation

Loss of Poison Power Operation X

Hi Drive Temp Power Operation X

Abnormat System Behavior Power Operation X

Withdraw Permissive At all times
Interlocks

Both Reactor Recirc. Pumps Power Operations X

O

4-44
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| Table 2.1-Sb
,

'

i

|
LCO'S BROWNS FERRY .

[4

I '
! '

! '

I
~

'

i 3* ; S.;
m

iU E E | E { # " t3 %

22e e=iU E o
-; 4 .j # j3: EA ."

*

E*&S.Oe.%
t4 3:;.

: Sg il| sg 5 30'**

88 i. u: u8:! 2
mu --

- e

v r. 2w d . .e . e .u. ci a =<: ci o2: i. =- 2. -u e=: s <or 8.Q R<5 == Qu .3 uua .: . .,mo

'

f ' Systems aparent (bt of
!

i service
X X X 7 days

One Core Spray Subsystem ,

24 hre X +

Soth Core Spray Subsystems

One 1.PCI Pump .X X X 7 days i
,

24 hre X
t.PCI Subsystem

NOT 7tCH SPECOne RBCCW Pump
rNOT TECH SPEC

L One RilR5W Pump
NOT Tf CH SPf.CTwo RBCCW/RMRSW Pumps

not in Same loop 'f
i- X X 30 days t

One Cont.ainment Couling ' Z |i

Subsystem ,

D 24 hrs I L

t Botn Containment Cooling
1

i

X X X X 7 days $
iD Subsyt*os

u i

IIPCI
X 7 days y

RCIC
X ,

3 ADS Valve
f6 hre X

More than 3 ADS Valve
X X X X

A Dicoel Generator
X [

'
1 All Diesel Generators i

No Limit U-3 only
A Safety Relief E i

X

I Tight Control Rod Drives
,

t
-

NOT TECH SPEC [
Condensate Storage Tank

NOT TECH SPEC }
Feedwater System

24 hra X 1

iA Rec is c . Pump
12 hrs X [

Soth Rectre. Pumps [
L

,

]

1
,- :

!
. i

,

b

i

P

1

l

$

f-
. - . . . . - - . - . - , - . . . . - . . - - - .- .-- -.-..- -.- . . . . . - . . - --



Tmbla 2.1-5c

LCO'S - BRUNSWICK yn $,

$$$$b' e b5E%8$u 3$ 5 m :, a
; .: L R ~, # 3 2 . C e a" *

- m
$e $, t ec 5 ee 2. o5o5,

' $N oN U Nm 3 h oc

8x "x b5"2 2 R!"SSm R B S S "5 9 3 "e "4*
.

~250."5 .: 5"g&.R S 0 .1 5 2 S t i s 8 9* m-

8& ak 85 ak # 3 8 e&na8a M Q %& 8o 28 % * Cd C5

System Out of Service
One Core Spray System X X 7d 12h 24h

0 12h 24h
Both Core Spray Systems

7d 12h 24hone 1.PCI Pump X X

7d 12h 24hOne LPC1 System X X

0 12h 24h
Both LPCI Systems

X 7d 12h 24hThree SW Pumps
X 3d 12h 24hFour SW Pumps

0 6h 30h
All SW Pumps

N/A N/A N/A
RBCCW

X 31d 12h 24h z
One RHRSW Pump in

X 7d 12h 24h O
One RHRSW System fp

I 8h 12h 24h w
p. Both RHRSW Systems c~
C% X 7d 12h 24h -a

One Containment Cooling o
aoSystem >

8h 12h 24hBoth Containment Cooling

Systems

HPc- System * X X X 14d 12h 24h

X 31d 12h 74hRCI: System *

One ADS Valve * X X X X 14d 12h 24h

O 12h 24h
>One ADS Valve *

3d 12h 24h
One D/G X

2h 12h 24h
>0ne D/G

31d 12h 24h
one SRV

7d 12h 24h
Two SRV's

0 12h 24h
>Two SRV's

2d 12h N/A
Tight CRD

N/A N/A N/A
CST

12h 12h N/A
One Recirc Pump

12h 12h N/A
Both Reeirc Pumps

N/A N/A N/A
RBCCW

N/A N/A N/A
FW

*0nly required when reactor pressure is >112 psi.
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Table 2.1-5d

LCO'S - COOPER \

ga-

8 05om u u *

.3% 3."2. : :
S I' . 2 7 4

.. - - o

.1* 5 3 3 : 9. 2"c: i 22 :- -as : i: : :: i i 3 3 : 4 E 5 .g *e Er OE500 U S$$f$E $s 3 $u d U Uo
: a 2 3' a s s a :

35.*g -. am
i maa ss == 2: := 2. u a a sa maa 2:;: as,

System /rompacent out of Service
One Core Spray Subsystem X X X y

Both Core Spray subsystems X

One LPCI Pump X X X X 30

LPCI. Subsystem X X X .X X 7

One RECCW Pump X X X X 30

One SSW Pump X X X X 30

| Two RBCCW/bSW Pumps not in X X X X
Same 1. cop

One Containment Cooling X X 7
Subsystes Zi

Both Containment cooling X
D Subsystems

& HPCI I X X X 7 N iy 'y
RCIC X 7 y

OOne ADS Valve X X 7 CD

More Than One ADS Valve X

The Diesel Generator X X X X X X 7

Both r is.el Generators X

Inoperable (1) 30

Safety Relief (s) (7) 7 X

Tight Control Rod Drives X

Condensate Storage Tank I
,

Feedwater Syste.:

One Recitc. Pump Car Operate for 24 Hrs w/One Pump X

Both Rectre. Pumps X

5

a

4

__
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LCO'S - DRESDEN - 1
(1) (2) (1) j

32 e Tm t .2-
mi "e et B $8 8 337

Ti t t 4- 5" M M L SE tu its S
* #$$$ .$ EI xU utU 30 n0 $$. m3-

Rs. t M. T* d" eE : : Ud8 M 88 .i R 03 't .E
*

kmmo um xn < < xvu x uv mm <os um

System / Component out of Service

Core Spray X X 2

One RBCCW Pump (3)

One SSW Pump (3)

Two RBCCW/SSW Pumps in Same (3)
Isop

Containirent Cooling X X 2

IIPCI(l)
RCIC (Emergency Conditlon) X X 1

One ADS Valve (4)1

>0ne ADS Valve (4)

One Diesel Generator X X X 1 Z

IBoth Diesel Generatorsp ,,

g Safety Relief 1 X y
X $(4) CRD m

>Cordensate Storage Tank. (3)

Fcedwater [At 1. east One Pump (6) 7

Operating]

One Recirculation (5)
(Power < 525 W )g

Two Recirculation (5)
(Power < 350 MW ]

1>Two Recirculatton Pumps

2D-1 Fire Pump

2D-2/3 Fire Pump

2Screen Wash Pump (D-1)
7Emergency Feed Pump (7)

(1) Installation in progress.
(2) only one diesel generator at this time.
(3) No tech spec requirements.
(4) No ADS, only safety-relief valves.
(5) With 1 recirculation pump out of service - power must be less than 525 MW ; with 2 recirculation pumps out of servic. -t

power must be less than 350 MW .

) Until llPCI operable, at least 1 feedwater shall be ope c with power source from TR-12 transformer.
(7) Until ItPCI operable.
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Table 2.1-5f f

'
, '

LCO'S DRESDEN UNITS 2 AND 3
i
' w

5 ee#

33 | tg a *3te

t ,0 % % % t 5 Y

::: : : _r r :n ses I- - - -

3: 1:: 2* ta! 3:e1.t ,.: s:: ,:: 1 la B

s ::.:0m-x z:: e 22: -se va na 2x au e n e a8 is _:| :_3 :is
.

o -
i -

mm <m Ng 42 as < * Ou muu u <os umEaummo w sa u m .4 mau ,

i System / Component (bt of Service
7

(me Core Spray Subsystem X X X

1 X j
Both Cote Sprav subsystems

I X X X X 10
One I.PCI Pump

X 7
One LPCI Subs'ystem X X X

,
One RSCCW Pump ! ;

1
t X 10

one SSW Pump /On RSCCW Pump

Two BBCCW/SSW Pump not in jj
g S.sme Loop !

I X 7
One Containment Cooling I X X4

|
i Subsystem j

i 1 1 X

j Both Containment Cooling i

i Subsystems f *

| X X 7 Z
i X X F1
t tiPCI <

! Oi p
| g RCIC ,

X X 7

! One ADS Valve ~
i 1 X &

i. Nte Than One ADS Valve [
4

3 , X 7 O
One Diesel Generator | X X X 00

1 X >
Both Diesel Generators

1 X

Safety Kelief
1 X

, Eight Centrol Rod Drives
I

i ' Condensate Storage Tank ,

i 'Feedwater System
| g g

i One Rectreulation Pump g X t

noth Recirculation Pumpa } 7 j
fteolation Condenser System ,

!i
h

i
i >

I
|'

,

|

I i
<
4

)
,

1

i
i

I
1

i
i
t
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. Table 2.1-Sh
!

f LCO'S - FITZPATRICK

t
5 $a 5.2i: 32 2 u :

2 ,e z r :: : :: a g jgu zu: t* sE$4 T2 5 E*II i I .I$$3* *

4 uts.r .: 1Tm

: : ,t 1 .1 x t e : a :: 1o: u
i=0=g ! u.: i

- o -

! u. : s t 3um e 2 2 3 e:u: : ::: : : 2g c $ e 888 =
m04 maa muu a ao a Hav mb< < m m vu ou um

.t
,

System / Component Out of Service
I
IOne Core Spray Subsystem 'X X X 7 ;
LBoth Core Spray subsystems

X

! One LPCI Pump X X X 7

'1.PCI b hwystem X X X X 7 b

LPCI ?lov Powe r Sup. 1 Out X 7 ,

; 2 out x
. ~

! LSW Pump 1 out X 7 i
*

,

|. 2 Out X j.

i One Containment Cooling X X X 7

,

4 Subsystem
?

| kth Containment rooling X
1 Subsystems

Z
t HPCI X X X X 7 tT1

f RCIC X 7

One ADS Valve X X 30 g
}- More than One ADS Valve X N
, oj One Diesel Generator Sys. X X X 7 Co

>4

; Nth Diesel Generator Sys. X

{ Safety Relief I out 30

| 2 Out 7

f Condensate Otorage Tank [

One Recirc. Pump X

Both Recirc. Pumps X

Recirc. Disch. Valven 6 X '

Bypass

MCR Vent ilation 1 Subsystem 7
,

Crescent Area Vent.*

f I Cooler
u

7

hMore Than 1 7

SBLC 1 Out X 7

2 Out X

, Station Batteries 1 Out JC X 7
a

! 2 Out X

SBGT 1 Out X 7

2 Out X

q Intake fleaters if More Than X
- 18 Out of 88 7

e

* |

I |.
'

i
. i

.

,

,, .. - -. - . . _ , _ __ _ - _ _ - _ _ _ _ _ _ _
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Table 2.1-51-1
i

LCO'S - HATCH UNIT 1

Out of Tech
Service RCIC HPC1 CS LPCI ADS SRV RHR SCSS RBCCW CRD CST JRJ Spec Time

RCIC NA Yes No No No No No No No No No No 3/4.5.E 7D

HPCI Yes NA Yes Yes Yes No No No No No No No 3/4.5.D 7D

CS No No NA Yes No No No No No No No No 3/4.5.A 7D

LPCI No No Yes NA No No No No No No No No 3/4.5.B 7D

ADS No Yes No No NA No No No No No No No 3/4.5.F 7D

SRV No No No No No NA No No No No No No 1/2.2A 0

RllR* No No No No No No NA No No No No No 3/4.5.G NA

SCSS# No No No No No No '.A NA No No No No 3/4.5.C 7D 1 pump
14D 2 pump

RBCCW No No No No No No No No NA No No No NA NA $
8CRD No No No No No No No No No NA No No NA NA |,
uk) CST No No No No No No No No No No NA No NA NA y

FW No No No No No No No No No No No NA NA NA $

* Shutdown cooling, steam condensing, toros cooling, containment spray.

# Standby coolant supply system (RHRSW)

O O O
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O O O.
Table 2.1-51-2-

..LCO'S - HATCH UNIT 2-

Out of.
.

. . TechService. RCIC -HPCI' ;CS. LPCI. . ADS -SRV 'RHR*- SCSS# RBCCW cRD CST FW Spec Time
RCIC NA, Yes No. No No .No. No 'No No No No. No 3/4.7.3 14D
HPCI' .Yes' NA. .Yes Yes- Yes- No' No No 'No No No No 3/4.5.1 14D
CS 'No~ .No .NA Yes No No No No 'No No' No No 3/4.5.3.1 7D
LPCI iNo- - No ' -Yes- NA No -No No 'No' No' No .No No ~ 3/4.5.3.2 7D

-

ADS :No- Yes Yes Yes NA . No . No N) .No No No No 3/4.5.2 14D
:SRV; No No No' No 'No- NA No No No No No No 3/4.4.2 0
RHR* ' No ' -No -No No. No No NA .No No No No No 3/4.6.2.2 30D/pusp

7D/ loop
.SCSS#: No No' - No . :No 'No No No NA' No No 'No No 3/4.7.1.1 30D/ pump

3
i- 7D/ loop m

g$ fRBCCW' sNo' No" No No - No No No No NA No .No No NA NA 4CRD No No No No .No No No No No NA No No NA NA h' CST No No No No No No No No No- No NA No 3/4.5.3.1 NA $
FW No- 'No No' No No No ' No No No No No NA NA NA

-

* Shutdown cooling, steam condensing torus cooling, containment spray.
# Standby coolant: supply system (RHRSW).

f
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Table 2.1-5j

LCO'S - HUMBOLDT BAY-3 (NOTE 1) |

Redundant Spray Both Shutdown
Component Required Pump on Emergency All Three LPCS if Not Met.

to be Operable 480V Power LPCI Pumps Pumps (Note 2)

System / Component
Out of Service

Emergency Condenser X

FWCI

LPCS: One Pump X X X

LPCI: One Pump X X

(Note 3)
ADS X

SRV N/A

Shutdown System

Cleanup in RHR
Mode

LPCS IN Suppression X X X

Pool Cooling Mode

Screen Wash (SWS)

CCW

CRDS X

CST

Main Feedwater

Note 1: Humboldt Bey does not have Standard Technical Specifications (STS)
except for fire protection. Issuance of STS is pending resolution of

the seic=1c issuc.

Note 2: Time limits for shutdown are not specified.

Note 3: The diesel LPCI pump must be operable whenever the emergency propane
engine generator is required to be operable.

O

4-54
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Table 2.1-Sk

i LCO'S - LA SALLE
!

l

,

I
,

i
.

I

1

! The LaSalle station does not yet have approved technical specifications.

,

i

k
4

1

4

4

i

O
]

4 i

i

l

|

|'

<-

e;

L
.

,
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3 Table 2.1-51
1

LCO'S - MILLSTONE - 1!

i

l 1 A
% w M

2. " ?S
i 87 ". 5

."~
, '5 9 W -' w U Q E Otr % tJ1 C 6 C U M % u! b @ U m Ww M *E w *E C 6 W w W% u eO4 0 m C D Q @ Ei C w DEar C6 9A

O.2. W ** m tal 3 m U *4 d C 2 4 C - W .CO w sJ 4
hh th N< 0 k W * x 4

| 5 C : . 9, 2 au 27 O CT 4 S E 3 *"" *
. - - m sAO C EL O A *M 4 C * * 6m M e O Q m *f

' O O @ m d W Owmu om m a oo em < xe < ~ u < v i uu mu <m u-; _ _ .- _ __ .o - _ _ - ._ - -- - - _

I System /Lomponent out
) o f S e rv n. :
,

One Core Spray bubsystem X X X 15 X,

i Subsystem LPCS
!

j Euth LPCS bubsystems X X 7 X

| One LPCI Pump X X X 30 X

LPCI Subsystem X X X X 30 X

One RBCCW Pump,

i
; one EWS Pump X X X 30 X
1

Two RBCCW/EWS Pumps X X X 7 X Z
Not in Same Loop

one Centainm.nt Cooling X X X 4 X |u
} CB Subsystem ig

$Bath Containment Cooling X
Subsystems 00

i >
FWCI X X X X X 7 Xj

une ADS Valve X X X 7 X
1

More Than one ADS Valve X <90 psig and.

i < 320*F in 24 hours
4

One Diesel Cenerator X X X X X X X X 7 X

One Gas Turbin- X X X X X X X 4 X
e

Both Diesel and Gas X
Turbine

Safety Relief X <90 psig an*
:| <320*F in 24 hours
|

Eight Cvntrol bd Drives X

CST X,

Feedwater System X

,
one Recircolation Pump X

Both Recirculation Pumps X

lsolation Condenser X X 15 X

f

s

G e G
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Table 2.1-5m '

LCO'S - MONTICELLO

System Required to

I be Operable
s

's
RHR

System / Component LPCS LPCS LPCI LPCI All RHR ADS ADS Serv. Water Allowable
Ou t-o f-Serv ic e RCIC HPCI 1 Loop 2 Loops (All) (Rem.) Cont. Clg. SSW RCCW DC (All) (Res.) (Remaining) 005 Time,

RCIC X 15 Days *
24 Hours

HPCI X X X X X 17 Days *
24 Hours

LPCS X X X 3) Days *
1 Loop 24 Hours

LPCS X X 7 Days *

2 loops 24 Hours
LPCI 1 Pump or X X X 30 Days *
1 Admission Valve 24 Hours
LPCI 2 Pump or X X X 7 Days *
2 Admission Valves 24 Hours

Z
ADS X X 7 Days a tg

1 Valve 24 Hours h
e ADS X 24 Hours kl 2 Valves >* sa" RHR Containment 30 Days * o

Cooling One DW 24 Hours y
Spray Loop

RHR Serv. Water X 30 Days *
1 Pump 24 Hours

RHR One Serv. X 7 Days *

Water System 24 Hours

* Upper time is limit if
Req. Systems are
Operable
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| a %
i

| |SystemsRequiredto
; Ibe Operable
,

1

| | Redundant Core Spray
i * p
| | System n

O
| Redundant Emergency dx

.i
| Condenter System

I

RedunJant Control R4 *4 H
d Drive Coolant injection H D Z

i g x Z 7 MSystemu i m
* | Redundant High Pressure p g y
| | Coolant Injection System r* . d
| M P 4 i

4 s o '
All Dnergency rquipment m u oo i,

j Aligned to Operable Diesel- O 3 >
i Cencrator Shall Have No {
| Inoperable Coeponents H I

I
|Two115KVEnergtred
External Lines H

I

Redundant Containment
Spray System and
Associated Raw Water
Cooling System j

O 0 | Allowable Out-of-Service
w s y y

iTime (Days)

Reduce Reactor Pressure- u -
#

to Less Than 110 Psig

| Hot Shutdown

3 5 U |ColdShutdown

9 O O
_- __
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|SystemsRequiredto
|be Operable ,

] Redundant Core Spray
| System

t*
| Redundant Emergency O >4
ICondenser System O, g

u, -
Redundant Control Rod O

'
f Drive Coolant Injection w

Z
I System Z *

M ** tM
g d Z I C
'- t

u |BeGundant High Pressure tr3 u O
3 bf @ [ Coolant Injection System 3

H ^ b
i
j All Emergetwy Equipment t* O N

Aligned to Operable Diesel- h h,
Generator Shall have No *O rt >
Inoperable Components $y

C
d:2' m|Two 115 KV Energized

3
| External 1.ines ; v

*kedundant Containment
M Spray System and

Associated Raw Water
Cooftng System

Allowable Out-of Service~
y y y

Time (Days)
]
I

[ Reduce Reactor Pressure'
,

o Ito Less than 110 Psig

| | Hot Shutdown
' - -

| Cold Shutdown) o o
,

4

4
<

1

!
4

i
4 . _ . _ . _ . , . _ . . _ _
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Table 2.1-5o

LCO'S - OYSTER CREEK'

l
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I

! Sy stem /Compone nt out of Service

( O sc StanJby 11gulJ Control X y
' Syst em Pumping Circuit

j bt b Standby LiquiJ Cent rol y
System Pumping Circuits

,

| Two IJ1e Fu trcu!4 tion Pumps X
:
1

1 One Core Spray System X X 7
!

Coth Lure Spray Systems X

One Red und. ant Ac t ive loop X )$ |i

Ovepiment of Core Spray
'

| Fire Prelection Sy*6 tem X I 1
J l

} one Diesel Inoperable X X X X 7 X |

} tMth Diesel Inoperabic X

! One Elc.tromatic Rellef X 3 2C I
M! D Valve

L i

@ Two I:l ec t roma t ic Relief 1
$O. Valves y,
b i

One Containment Spray System X X X 7 y i

O i4 Both Containmsnt Spray X mj

|
Systems >

t

j One t'SW System X X X 7

i Both I'SW Systems X
1

One Pump Per Containment X 15

j spray System

One Pump Per FSW Sy. tem X 15

! One CK3 Hydraulic Pump X 7

Ik,th CRD Hydraulic Pumps X

One Reactor INilding to 7

Suppremston thamber Vacuum
Bre.*ker

Beth Rx *illding to Supr-res- X

sion Chamber Vacu..a
Breakers

XTwo Drywell Vacuum Breakers

One Position Alarm Circuit X 15

Per Operable Drywell V.scuum ;
'Breaker

One Ineperable S:subtvr i

One St andby Cas Treatrent X 7

bystem Circuit

Both Standby Gas Treatment 1 X

System Circuits

One Isolatton Coivenser X 7

1 solation Condensers X
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Table 2.1-5o (Continued)
LCO'S - OYSTER CREEK

1.7 AUXILIARY YLICTRICAL POb7R

Applicab!!ity Applies te she operating status of the auxiliary electrical power supply.
objec t ive To assure the operability of the auxiliary electrical power supply,

p

Spec _f f icat lon:

A. The reactor shall not be made critical unless all of the following requirements are satisfied:

1. The following huses or panels energized.

a. 4160 volt buses 1C and ID in the turbine building switchgear room.

b. 460 volt buses 1A2.152.1A21. TR21 vital MCC 1A2 and 182 in the reactor building switch gear room; 1A3 and 151 at the intake structure;
1A21 A,' IB21 A.1A215. and lit 2tB and isolation valve MCC 1/.n2 on 23*6" elevation in the reactor building; 1 A24 and 1824 at the stack.i

c. 208/120 volt penets 3. 4. 4A. 45. 4C and VACP-1 in the reactor building switchgear room.
d. 120 volt protection panel I and 2 in the cable room.
e. 125 volt DC distribution centers A and B. and panel D in the battery room; isolation valve motor control center DC-1 on 23'6" elevation |

in reactor building and panel E f;. the cable room. |j

f. 24 volt D.C. power panels A and b lu the cable room. g

2. One 230 KV line is fully operational and evitch gear and both startup transformers are energized to carry power to the station 4160 volt AC (
buses and carry power to or away from the plant. j

3. An additional source of power consisting of c.ne of the following is su service connected to feed the appropriate plant 4160 V bus or buseet |

|
6

a. A second 230 KV line fully operational.
b. One 34.5 KV line fully operational.

|
4. The station batteries are available for normal service and a battery charger is in service for each battery, except one battery and g

associated charger may be removed f rom service as required for surveialance testing as set forth in Specification 4.7.E. t:1
Oi

A B. The reactor shall be placed in the cold shutdown condition if the availiability of power f alls below that required by Specification A above. O
except that the teactor may remain in operation for a period not tu exceed 7 days in any 30 day period if a startup transformer is out of service.h To be considered operational none of the ergineered saf ety f eature equipment neraally f ed by the transf ormer may be out of service. p

p M
C
CD

|
M

>

'
l

)
>

>

t
>

r

i

f
1

i,

e

d

b

t
-- . _ . . _ _ _ ..
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j one Core Spray Subsystem X X X 7

j both fore Spray Subsystems
1 X

| One LFCI Pump X X X X X 30
One LPCI Subsystem X X X X X 7

ii One RBCCW Pum X X X 30
! tme SSW Pump X X X 30

i

'
Two RBCCW/SSW Pumps not in X X X 15
Same Loop

i

! One Containment Cooling 1 X 7
Subsystem1

both Containment Cooling
1 X

Subsystems

ZHPCI X X X X 7 m
'

A RCIC X 7
i .j p One ADS Valve X X 7 yW &| More Than One ADS Valve 1 X y

hOne Diesel Generator X X X X X X 7

Both Diesel Generators 1 x

Safety Relief
i

Fight Control Rod Drives x,
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! Teedwater System
' One Recirculation Pumo
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; LCO'S - SHOREHAM |
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The Shoreham station does not yet have approved technical specifications.
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. mm mz : au se e s m m a' s, . . _ _ . - _ __ .m. ._ _o < u_m_ < a_m < e_ so m < --. - - oo- <os. _ _ - -

One Ce r e Spr. Subsystem X X X y

Bothtage Spras O Cold shutdow in ; 4 .euis
$ one i t'CI l'un.p X X X 7

LPC1 Subsystem X X X X 7

noth LPCI subsystems O Cold shutdown in 24 hours
l< rc i rr , Pump thscharge

Must be operable or closed
and Bypass Valves

prior to plant startup

] Containment Cooling X 10Sub.yst o

' hoth (entairvuent Celing 0 Cold shutdown in 24 hours **
*

One NHR Service W. iter X 30
Pump

i 8
' Ch PO

kCh vise RHR Service Ws.cr X X X 7 N
Subu y st em O

CX)Both Rtik Serv ice b.a t e r P Cold shutdown in 24 hours >
Systems<

one Service Water
) X X 15

Subsyster,

Both Service Water X 7
i Subsystema

a

Alternate Cooling Tower X 7
Subsystem

,

HPCI X X X X 7 CST must contain n. ore than
75.000 gallons

s

(one of Fear Relief X X 7 Malt unc t ion of t he elec-
I \alves) ADS trical portion of the valve
a

More Than one ADS Valve O Rx press less han 100 pois4

in 24 hours

RCIC X 7

[ One Diesel Generator X X X X 7

Both Diesels O Cold shutdown in 24 hours
4 ( One Safety Relief Valve Reduce and mair:tain power

at less than 952

More Than One SRV O Rx (Pressure less than
120 psig, temperature less
than 350*) in 24 hours

O O O
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Table 2.1-5u

LCO'S - ZIMMER

1

I

,

The Zimmer station does not yet have approved technical specifications. :
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Table 2.1-5v
LCO's - FERMI 2, GRAND GULF 1/2, HANFORD 2, SUSQUEHANNA 1/2

These stations do not yet have approved technical specifications.

:

(
,

i

: O

;

1
|

|

|

:

|
,

'

O
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Figure 2.1-2. Reactor Core Isolation Cooling System
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Figure 2.1-5. liigh Pressure Coolant Injection System
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! Figure 2.1-30: Isolation Condenser & Automatic Depressurization
| Systen - Humboldt Bay
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() Figure 2.1-31: Control Rod Drive System - Humboldt Bay
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Figure 2.1-32: Shutdown Cooling System - Humboldt Bay
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- Figure 2.1-33: Low Pressure Core Spray - Humboldt Bay
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Figure 2.1-34: Closed Cooling Water System - Humboldt Bay
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Figure 2.1-36: Screen Wash System - Ilumboldt Bay
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Figure 2.1-38: Feedwater Coolant Injection System - Humboldt Beiy

O O O



'

hgI Qp

O
s
y
p

_ L

)

3,N0
0

"
mF- e
t

L s
yW SO

L E S
I 4 yFN T 3

I P 0 aML F r
US p
M S 1 SI A O 1

L NP M 0 3
3 eO I Y

FT
0 rO MB G_ FL

E 2 oP J

~P 1
1 L 0 CN 00 PO RC

I M 0

d TM
eC EPS U r,S P uE A U

R S WP s
C sP P

2X
P e

LfU 3 r0S P[ F

O O 2
T O w1

M 0 oTF?N =k A I L
S

Ti O T P
s I d 6Ap TE W S /E

T CV O E N R
SW EL L I O WE N N
| I N FL R O "A I R BA

I T 4I V E TL TR j
| L S YG KC"I C 1

0
UE E AR AE CE :F

8
,|

, ,0 FT R RA ETP N 96O OPP RE LI 31 g

0 M 0 CSSBD
m rF -F > 1

S
I

.

O 2
P o a ,01

0 elg
u 7F r

u
g

N \\ %\\ N\ N\\\\\ N \gN \\\g\N i
Fx\ ~ 6 R xE\ 0L 0 E

\ K . NI xB F .

x\ T C 7
f

.mR
A_

1 . A
. xS E 0 N _

. T\ EH^ 0 O x_

\ TC F I
_ ,SS

\ _
i

S _ |xE j1x\ R |

a L . x
\ _ - NW

' s

_P\ 'U UO xPO _

_

\ s 8 ' s ,
x1 SP

_

O
3i

; 1 ' i |



gimg'{Id i lEDO-24708A

e

i!
i

}# .

; a
e5 h
!! 1

e
.e ! i

8!
' ' __ L-

,

11 'n .-

. . . . < s
.

e0 _. ,

,* \ *' E 3. T
-

t.
*<

.

y
,f *- # ' .L ?-

- I. .. -! + ::. .,'

- .: ~-,

-
-I % E-$ d- e' .- t_ . . o

.
-- -

a tl M*

- i{ $,
' b

$[g
..,

'

-I SI . .. !
- pa c I;: m

~.r
; . .;;.m -

;+ #
E* I

-,

1; 4 4 I C
I g

,

i ; i --- w - 2 - 4 y,

.__- -
.< 6x 4 . * , , -

_ e;b G
I

*p>

. Zp
{ g' . g! /* j @ - p-

. , , ,

| . "Q . - -
.

uC '' ^^

n.

+-t - O 0 < $. 0

_ 7. _ _ _ _

[

- -, j<.

e 3
.

[ .!.! :='*- ~
. e.

. ..

,J
,s. I. a.. , .

,
. . -

... ci .. . ..
t. : =, * 3 t- - , -- -

1 h t. ,- | T . --! . - > ~~

!! %* *p ~. .b -- '' -

,, o
. -{ . ,r- - at s t I p- t -

.G
g

ro
~

lh.
*

.

| r. - f' - jp @. . t;

-
. .J ' N7,. ~ ,- 2

.t - et _.. .. | u-
,,

- .i .eek;
'

> ...
. rj y, - .:|

., as

h
,

. ,- g ,' - a
, t-
v | t e.

, O
; (** J' .s t g.
.

r -3-

,|, a ' I. I
t,

s -.A 1 | .'' F," |t
*

8
* H

. g. ,

em aannn ,.a v ;
|f * <+ N

q *
- Gk e,, .)noe ee. ,

.

,J
I ** s .. til .-

.f g-
' . _ p

& 3
a, s 6* l' CC.+.k+'hi : . , - .

'

. be
'''

A
-

, _. n

V . '|
^

^ f. N

:
- -,'dj i ,

re ::
-s. , ,

,v. - ,a e

..
-

|i .g.
. a

e" j.
. i . .y.

;:: -
t g -.

g f.
i-|. ..

**:.
, 25

1I :t
. a.- -.

N: 13

.

O

4-108



_
.

g ,N Ng>_

_

,

_
. o 8

7
0_

F8

4 N
O
I

!S
S
E
R eLPPO v

!UO l
SP a

V
y
t

7 e3
0 f
F a

S?
4 's f

E0 e
T 0 i, N l

E eN RI
II

0L

M 7 s, k 0 S
DA T 1g_ F

E
II

A
T
S V r

R o
, S f

S
E R

tRV O F
EL T n
HA A e

L| mTV i

O U eS
OD M 3 g

O
TA U O n

R C A a
C 5 i

r
r

- ' IAA| v0 gb

S 5 A

O F3
g r

c
t9

3 a
0 l
F u

m
u_

c_ j
1

A
r

cg

6 R3 r
0 O i
F T AA|

L 4 6U 0
M 0 /

_ U A R
VR C|R C b

S E IAA
EV l

-

.
VI S a- E E cL

Rn
C RV iA E EL pV HA

_ S R yR TVf

DI SE T
_ AA EV

9 O S
_ VI ODE
_ L TA :CA 1_. E

p V R 4,

-S RDI A 10_ AA 3_
1 2i

F
e

T r
N uRE
M O g

S i_

U RS F_

Rx7_. RE E

_ TT
SSP
NOM_
I OO

O MBC
O RRRI I
FAA

_

_

_

_
_.

.
7 y*

.

_

,

_
.

.

_
. e i9 1 '! > i i1 ;i : i|| i i4 1 l:



NEDO-24708A'
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P00R Hl8lym'

hTable 2e2-in

BWR/1 ISOLATIO% SYSTEM (HLHBOLDT BAY)

Position INtics
Penet rat ion Funct ion haber Dissete r Type of Clesure and Seal Power Operat ion ( t)

7 ain steam line 1 24 inc h Two 12 inch motor operated isolat ion Open (2)
valves

Emergency condenser 1 16 inc h Two 6 inc h motor operated teclation Open (1)

steam supply line valves

1.mergn y condenser i 12 inc h One 4 1xh mot sr cperated and one C1ceed lopens autenat ically on

return line 4 inc h c hec k inciat ion valve high reactor pressure) (3)(+)

1.1guid pcieon injeo 1 6 inc h Two 2 inch chec k 1 solation valves Closed (0 pen dur tra poleon

inj ec t ion)
tien line

Hyd r aul ic supply 1 6 inc h Two 1 inc h c hec k ist.lat ion valves Open

purrp duep line

teatrol rod leak * 1 6 inch Twn 1 inth check laulation valves Closed (0 pen duries 4:ontrol rod
mov enec t )

of f lina

Feedwat er line 1 20 inch (me 8 inc h estor operated and one 8 inch Open

c hec h toolat ton valve

keac tor head flarge 1 6 inc h one 1 inc h manual and two 1/21mh solenoid knual valve open. Scienoid

inner seal leak isolation valves valves: one closed, one
open (3)

de t ec t ion line

Coolent cleanup 1 8 inc h Two 2 inc h autor operated teclation valves Open (2) (3)

s pply 1&ne

Cavlant c leanup 1 10 inch one 2 inch motor t.gerated and cae 2 inch Open (2) (1)
c het h 1 solation valveretusa line

Control rod hydraulic 4 24 inch Blind flange and gasket Closed

line s

' Inccr e flus sm>nitor 1 6 inc h Eight closed thimbles and a chec k valve Closed (0 pen daring fism wire

calltration thimbles to the dry well tereinste in a flange irr ad iat 1M
plate at the penetrat io% A 4 inch manual
tenistion valve is mounted on flange. A
1/2 insh manual t est valve connec t s to the
body of the isolatica valve between the
valve gate and t he flange

Reac tor werer eseple 4 6 inch two 1 inch manual isolation valves on each Manual valves in t wo lines con-

line and test
line. One line ccetains a 1/2 inch solenoid nec ting to other systems open,
valve which conrec t s t o the control rod Selenoid valve on rea< ter

c onnec t ione
hydraulic system pressure sensing line and p ressure se*1ns line of a (5).

j# a 1/2 inch deadsen solenoid valve whic h Deadman solenoid valves open

connect s to a reestor water sample station during seplits or testing.
#

or to the low pressure connection of the
downconer manometer. The second inne con. N :aal valves in f uture use lines
t ains a 1/2 tac h deadman solenoid valve closed.
which connects to tt.e high pressure

connec t ion of t he downcoeer man < wet er .
The remannics two lines are f or future use.

Ac c ess < pening. top 1 14 f eet Flaeged and double "O" ring seal Closed

Reactor v.* valve 1 4 inc h Tour air eupply lines, each with a 1/2 inch %%al valves on air supply

manual and a 1/2 inch 3-way solenoid lines epen. Solenoid valves
cont rol lin. operated isolation volve. A I 1/2 imh closed (5). Manual valves in

test connect ion with a 1 1/2 inch manual t est connec tions c losed.
valve and cap, and a 1/4 inch test con-
nection with a 1/4 im h valve and cap
connec t into the & inch line

Closed
kcac t or es tens ion 1 4 inc h glind flange

tane oeerflow
Closed

Peripheral c ont rol 1 14 inc h Welded into pipe c ap

rod hydraulic lines

arvt rl! rurse air 1 8 inch Two 8 inch manual isolat ion valves Closed (6)

ply Inne

At down coolleg 1 18 inc h Two 8 inc h set r operat ed isolat ten Closei (opens autesat ically if
low pressure core floodir:s isvelvesaupply line initiated when pressure is
below 150 pois) (4)

%tdown cooling 1 1R twh One 8 tra h setnr operated and one 8 inc h Closed (4)
check teola t te vriveretwrn line

Rea, ter pressur e 1 6 tuh Une 1 inc h eawal and one 1/2 inch Open ($)
selecoid operat ed isolat ion valve

conitel lie e

Nec rust l ine s 3 h im h One 1 inc*i sa% r t and one 1/2 inc h open (5)

solenoid operated isolat ion valve ons o% t ing to the
r ea, t or venel eac h 11pe

4-110
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- P00R ORIGINAL
Table 2.2-la (Continued)

BWR/l ISOLATION SYSTEM (HUMBOLDT BAY) Posit irn Dur ina
Penetration runttion hunber Diameter Type of Closure and Seal Pcwr 0; erat ion (1)

Drysell water level 3 2 inch Two level instruments Closed S y ,t em

tap (vent pipe
elevatlon)

Drywell croling 8 l'. inch One 2 inch air operated isolation valve open ( 5)
sater lines on supply and return teaJers. One 1 inch

manual valve on each line.

Acce u opening. 1 6 feet Flan,;ed and double "O" ring seal Cl& d

bott m

Continuous leak rate 1 3/4 inc h One 3/4 inch .anual and one 3/'. irc h air "anual valve open. tir ,cr t(d

n>n it o r ing systen operated valve valve opens on drysc11 im

penetration (Nitron n p r e s su r e ,

f 111 line)

Continuaun leak rate 1 $ inch One 1/2 inch manual valve. One 1/2 inch Dea d .a n solenoid and %nual
nonitoring syst em deadman scienoid plus one 1/2 inch manual valve in man W-ter line clo ed

pressure sensing valve in r.anometer line. Pressure trans- except when t ak in g r ead in.; s

line mit ter en other branch is closed system.

Reac tor . a fet- valves 4 10 inch Safety valves -

vent lines tu sup-

pr u sion pool

urywe!! pressure 1 1 inc h Pressure in%trument Closed System

ap

Core spray and post- 1 e inch One 3 inch sotor operated and one 3 inch Closed (Opens autreatically if

incident cooling check isolat ion valve ccre spray is init ia ted ) (t)

wupply line

Va(uum breaker line 1 20 inch Two 14 inch vacuum breakers in parallel -

in the lineto suppression
(hah r

Dr.well vbat lines 6 40 inc h -

to suppre,-ico p.ol

Drywell air .pw e 1 . inch one 1/2 inch manual isolat ion valve ard Closed (open during Jrysei t

wep l e t in. pipe cap air space sarpling)

grat tor head f lange I ' . inch one 1/2 inch manual and one 1/2 inch ClostJ (5)
-

outer m al leak -olenoid operated isof at ion valve
dete. ter I ine

nrn.elt enrn su.- ! 8 Inch Ivo 8 inc h enanual isolat icn valves, and 8 inch talves: Clowed (6)

tion and entlug one ! i n( b manual c_nd two 2 inch wolenoid I incb manual valve: Open

linex opi rated isolat ion valves en bypass line 2 im- 5 solenoid i.tves: Close d
fopen varica drwe11 venti v)

Druct i l ic <r h. <J J J inc h so 1 inch manual and onc 1 inc h solenoid Drain line va f ee . closed (open

J r.. I n l o o, al d r - operatt.d valve on drain line Three level during dry well draining (8).

weli le er L ad in,t rue. nt s. Clo*,ed -yster

L*ter b . el

indhat'r-

Closed
L i c. t r i a : 1. s d - i :1 i = 't 01:r3 f:ange and garict

a t .1 .ite sfi,. I i im-! l'rs. 1 ina b t i s c k va l e in parallel -

'
i L.4 r . : a. w.

br.at.r-

4-111
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Table 2.2-la (Continued)
BWR/l ISOLATION SYSTEM (HUMBOLDT BAY)

Posit ion Dur i.g

Penet rat ion Func t ion Tuscher Diaeet er Type of Closure and Seal Power Operat ion

Acs ess openings 2 30 inch Flanged and dachle gasneted manholes closed

Dry 11 vent lines 6 4a inc h - _

to the sappressian
a ha'aher

Rec tor saf ety valve 4 i t) inv h Saf ety valves -

d i sc ha r ge lines

vac aum breaker line 2 20 inch Two 14 inch vacuus breakers in parallel -

f rwe dr ywell in the lice

Pool bor tna core 2 ) inch one 4 inc h manual valve Open

spray pump suc t ion

lines

Pool normal core 1 1 inc h One 4 inch manust valve Pyen

spray puep suc t ion

1 10.4

Pool w-ter level 2 2 ind 1.evel inst russent s Closed system

inst ru.a nt l ine s

thaeber pressure 1 1 anc h Pressure instrument Closed system

inst rueent line

Lhaeher gas t reat- 1 4 int h Two 4 inc h manual isolat ion valves, and 4 inch valves; Closed

ment ear t ion line one 1-1/2 1m h manual and t .o 1-1/2 mch 1-1/2 inch manual value: Ope n

solenold operated isolation valves on 1-1/2 inch solenoid valves:
bypass line. Closed fopen during vent inal

Chamber vacuum 1 6 imh One 6 inc.h air operat ed isolation valve Air operated valve open

relief line followed by twe 6 inch van uum relief (Closed on high drywell
valves. pr essur e)

Sh.utdown syst em 2 1 inch Iwo 1 inch chec k i soist ian valves, one Closed (0 pen een draining

drain lines 1 inc h manual valve s%rdown system)

Pool water make-up 1 1 inch hnual isolation valve in each of the Make-up lines manual valves

and sappression three 119es Wich ecter this line. Air c lo sed fopen when addicg
cooler return line operated valve in cooler return line. water te pool). Cooler

return line air operated
valve closed (gen when
coolleg pool wat er)

Con t inuou s leak 1 3/4 inc h me 3/, imh ear.uol and one 3/4 inc h air tanual valve open, air

rate unitoring operat ed valve, operated valve closed (Opens
on low suppression chambersyssem penet ration

(Nit rogen fill line) pressure) ,

, Cont inuous leak rate 1 1/ 2 anc h one 1/2 im h manual valve. One 1/2 inch Deadman solencid and manual

f monitoring system deadsen solenotd plus one 1/2 ins k volve in manceeter line
pressure sensing eanaal valve in sanometer line. P re s su re c losed except when taking

line transsit ter in ot her branc h ta c losed r ead ing s

s y st em .

Pool temperature 1 1 inuh T he reowe l l Closed Syst em

inst r ament line

Spa re 1 6 itv. h Welded r ap C l o sed

spare 1 3 inc h 'delded cap C l o sed

S pare 1 2 i n( h Welded rap C losed

y I.eak rat e ref er. I 14 in glind flanged Closed

I enc e c damber

! Lu es : (!) Isolation valves which are listed as closed say be opened under the condit ions noted. Isolat ion valves whic h
are listed se open may be clased under s ert ain renditions.

| (1) Autceat ic closure on rea, ter water level, dry sell blgh pressure, esin stees line break, or Isw voltage on

{
ll's volt preferred a-c busses (saf ety estem power sapply).

( 3) Autoest le closure on Ref uelleg Build ana high dif f erent ial pressurs

(4h can be opened e.=nually dur ing reac tor "roci dcun" when pressure is below 120 peig. Aut omat ic c losure when
' rees ter pre sure reac hes 13 5 psig.

| (3) Ren te nanual closure

(6) Valve coenirs annunc iated in the ont rol re.

(h !f sample synteses are added in fcure, a reete manual solenoid valve will be added. Talves will then be
open darich sampi .cs.

(8) holemd valve open.J f rm loc a l puebut te.n stat ion. Valve auteat ically closes to maintain water seal to

dr ain l ine or when pus %tt on la r e l ea s ed .

I 4-112
e
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BWR/l ISOLATION SYSTEM (BIG ROCK POINT)

Pont
No . Valee Valve

met er Type On on Indic at ion
th g . Refer V a l ve Cont rol of Nak Elec t . Air Powe r On Meta

I t co 1.i ne C1sts C- 102 P&ln .ac. Twpe Ac t uated Rf Valve he. $< heme voltage F a il ure f ailure Conteel Panel Remar ks

'

1 Vent s14tica supply A h- 7 W12$ Uut side Res. Nn. MS-9001 Air Cy!. CY-4096 ' E-114 12 $V . D-C C loses Closes Opee & Close Two Valves in Series
Vacusan Relief Oper. Auto & Ree, he Open

5. Fly CV-409 7 Un Lo. Sph. Pins.
Aut o. All Sc reen

Fuel Pwl Rad Mon j

2 Ventilat toe Eshaust A H- 8 M-123 Out s ide Ree. Man. MS-9001 Air Cy1. ' CV-4094 E-114 1254. D-C Closes Closes Open & Close Two Valves la Series
Vacuus Relock Oper.

I*
Auto. Fuel Fool Rad No , . C)-4095

%ent 41at Bue Probe A H-97 M- 12 $ Out side Res. me. 115-9001 Vacove (2) Solee. SV-91)) E-114 12 5% . D-C Closes C1 cees No Two Valves la Series,

(DPC- 9071 ) Relief All Scraes

Aut o. All Sc rass $V-9156 ,

& Clean Sep A N- 21 WIDS Out s ide Aete. 111. Sph Press Air Oper. CV-4102 E-115 11%V. A-C Closes Closee Opee & Close Res. kn.
Pump D1.charRe & Lo. R.ht.1. Both Valves &

Inside , Ree , ha . H5-1003 Air Oper. CV-4031 E-115 115V. A-C Closes Closes Opee & Close Aut e

) Dirt y Sump . A N-1) *-108 ht side Avto. Hi . Sph. Prese ' Air Oper. CV-4103 E-115 115V. A-C Closee Closes open & Close Ben. he.

Pump tel. charge & Lo u.id.L. Bcth Velves &

Inside Ree. mm. ns-7019 Air oper. CV-402% E-I l $ 11 SV . A-C Closes Clooea Open & Close Aute

6 last rument Air A H-20 M-11) Dut side Nn . --- Cat e t$ -66 - - - - no ,

flaside Aut o . loss of loat . Air Chec k Mk-261 - - - - No

7 Service Air A H-25 M-1 }} Out s i de ha . --- Cat e PO e6 - - - - no

inside Aut o . Essa of $erv. Air Chec k hh-26) - - - - No

8 Esmaneralised wa r. A n- 18 W110 inside Aut o. la. Drein. Wt . Prese. Che k PK-2 $ 3F - - - h |

Out s ide Res. No. RS-7025 A i r Ope r . CV-410) E-112 115V . A-C Clones Closes opea 6 Close

MNLTRAT!M CLAu LfMMD VAtVE RE{1REFFMT1p
| A) Petet rat ions open to the interior of t he enc iesure. Class A and 8 above require teu velves la series, at least one of which must cleme < g

# # * " * * * "" " "

bd 5) Penet rat ions open to the reactor or any por?lon of the nuclear steam so not have to be closed escually), esther f rom the control room or f rom another

W **#8 I I *Y * E" * piso that would be tenable af ter an incident. To sintelse release in the event of
P) Penet rat Ises that are normally closed. a 11ao rupture, valves in Class D lines muet be on opposite oldes of the containeemt

* IE'
E) Penetrat ions for lines whid enter the containment vessel but are no-

physically conuscted to either the in.erior or to the primary system Class O penet rat ions require only a single valve n however locke or interiorbs. or ,

and those whach leave the containment tot are not physically open to operat ing procedures must insure against velve being opened during reactor OS.evet tos {
the enterior. In theme cases t he lines t hemselves fore the boundaries or otherwise p' tent tally hasardons sit uat ions.

** ""'" ****** Cleme E penet rat ione do put require teolation valves. provisee taat t ne eyotees are
ant oub }ec t to damase by a reac tor system ruptore and are otherwtoe not espected to
leak af ter an incideet. The heating svetes and service water systems are normal?-
pressurised and leaks e111 be kept to a einteus as a part of moreal maintenance
p roc ed ure . The tore spray system will be als welded construction and will be period-
ically tested.
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Table 2e2-lb (Continued)

Pent
V el ve Valve

M.
Re f er Type on On Indicat ten

Dwg . Refer Valve food s c1 of ha h tiec t . Air F=r the Mete

1.t ee Class C-102 F6tB Loc. Type Actuated By Valve me. Sc heme We l t age F e 11er e le t t ure Control Fanel Rema r ks

t r ee- - -

li Tre.st ed nv4ete A u-17 M-104 laside Rem. ha. tt5-7011 Air Uper. CV-40 9 E- 115 115V. A.C Clones Closee Open & Close

Retwre laside Aut o. Fway Fantere Chec h DEL-217 . - . - So

16 Resetos & twei B V22 M- 107 inside ) Res. No. 4 7006 l Air Oper . CV-4027 { E.112 115V. A-C Closes Clases Open & L iese

Fat Dra n Out side 1 Aut o. M1.5ph.Fress. Air Oper. CV-4117 $
14. k . W .1.

17 l'est lac ident A W.27 W12) Inside Auto. Fare System Feil Chet k MK - 2 49 . . . -

au k-up M-12) Out s tde No. - tate g - 30

18 hating Steen E m- 16 M-125 None - - - -
*

Reg'd

19 Weating Condensate E F19 M-12$ Wee * - * * * * * * *

Reg ' J

20 Vent t14: ang Vereum E N-94 M-125 None . - - - . . - - .

Breeter Senssert Req'd
1.1ae

21 Serv 1(e Water E H.11 M-Ill home . - - - - . - - .

Supply seg'd

22 bere&re Water E M-12 M- 111 Une - - - - . - - - -
i

Ret wen Reg ' d

2) Core Spray I' ump I h-11) M-121 bone . . . . - - - . .

g
D isth . Reg'd

24 Core Spray Pump E E-26 M- 121 hoe - - - - - - - . .
fIl

Ret wre F-29 Reg ' d
g

D 2% Core Spray Fump E H-112 al-12 ) nome - - . - - . . . .

N
0 Vent Reg ' d O

H 26 Ener5. Lond. Vent . E M-9 te- 107 None - - - . . - . . - y
o

(/t
Req'd

- M
27 Control Air to E N.9 2 M-!!! hee . - - - - - . .

CD

CV-4029 Reg ' d

28 Cont rol AJ r so E M.9 3 M-107 kne . . . - . . - - - .

CV- 6040 seg'd

29 Centrol Air to E M-94 M-107 None - - - - - . - - - f

CV-4114 seg'd

30 Cheetcal ket trc . D u- 31 M- 106 Out side ha. (.et e *E -26 - - - - Two valwee 1e!
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Table 2.2-Ic (Continu:d),

!

BWR-1 ISOLATION SYSTEM (DRESDEN-1)
i

Avg Returned
Stroke Upper Closcre To *Normally *Normally

Description Time Limit Time Normal Open Closed

"D" SSG I.ir.c Drain l'CV-517 8 12 2.2 X

Steam Seal Req Supply MO-49 14 18 14 X

Service Water Inlet MO-520 70 88 75 X

Ser**'re Water Discharge outside MO-510 69 86 69 X

Reactor Heating Steam Inlet MO-522 45 56 44 X

Sphere Demin Makeup Water Inlet MO-527 31 39 31 X

Secondary Feedwater Isolatton MD-8 28 35 30 X

ISphere Drain Tanks Out side MO-505 50 63 53 X

#Primary Feedwater to Containment Rods MO-24 9 13.5 9.5 X
aus

South Primary Steam Isolation Valve Drain MO-167 9 13.5 9.0 X y
p North Primary Steam Isolation Valve Drain MO-168 11 14 9.8 X

'

U "D" Secondary Steam Shutoff MO-159 53 66 54 X y
N, w"D" Secondary Steam Shutoff MO-160 53 66 55 X o

"B" Secondary Steam Shutoff MO-161 53 66 54 X

"B" Secondary Steam Shutoff MO-162 53 66 55 x

"A" Secondary Steam Shutoff MO-163 54 68 53 X

"A" Secondary Steam Shutoff MD-164 55 69 56 X

"C" Secondary Steam Shutoff MO-165 53 66 54 X

"C" Secondary Steam Shutoff MO-166 54 68 52 X

North Emergency Cond Primary Steam Inlet MO-100 42 53 42 X *manmes

North Emergency Cond Priciary Steam Out let MO-101 31 39 27 X
%

South Emergeccy Cond Primary Steam Inlet MD-108 44 55 43 X %*;&
*At present plant conditions.

M

.
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Table 2.2-lc (Continued)
BWR-1 ISOLATION SYSTEM (DRESDEN-1)

Avg Returtted
Stroke l'p pe r Closure To *Normally * L> rma l l y

I) esc r i pt ion ' lime Limit Time Normal Open Closed

Snith i:mergency Cond Primary Steam Outlet th)- 109 31 39 33 X

Al Post incident Cool ing Wate r *ki-511 22 28 21 X

A2 l'ost incident ,aoling Water ?x)-512 19 24 20 X

A 3 l'ost incident CooIIng Water Mo-513 20 25 20 X

HI Post incident Cooling Water MO-514 13 16 34 X

H2 l'ost incident Cooling Water Mo-Sib 21 ?6 21 X

n 3 l'os t incident Cooling Water Mo-Sib 18 23 17 X

".\" I:c.tetor Cle.tnup 1:emin Waste M0-104 7 10.5 5.6 X

"E" Reac t or C le.inup liemi n Wa st e MO-103 5 7.5 5.0 X

Nort h I'r ima ry St e.im S.if e t y Valve RV-351 1 1.5 0.6 X y
N

sout h I'r im.irv Steam Saletv Valve RY-352 1 1.5 0.5 X $p
[ Cleannp llemin Rewin Irans Pump FCV-508 6 9 6.0 X $

>CD
Secondary St eam cen S.inple 1)ra ins FCV-510 9 13.5 6.0 X

Instrnnent Air 30- % 2 1 1.5 1.0 X

Service A i r :a t- 56 t 1 1.5 0.5 X

Sceondare Steam Gen Hlimdown I'CV-516 4 6 5.0 X

l'r ima r y S t e.im H v p.i s s V.i l ve (1) 4 6 0.8 X

Sout h SeconJa r v St e.im St op Va l ve 7 10.5 7.1 X

North Sceondar) Steam Stop Valve 7 10.5 7.2 X

operable (/)

P r i m.i r y Steam I salat ion Valve PR)- 169 67 X

hPrimary Steam isolation Valve MO-170 66 X

',;;%1*At present plant conditions. ,,,cumm.m
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- Table 2.2-2
BWR/2 ISOLATION SYSTEM

wr ,i,e ne. ug ..- n ,
on s i.e u.e leaen e

o ne. < i-w ei ner e d.> ,,.ei m.t
I, *ecetred ing Dr ywell end entering the

aw lear stat l..g supply a p ot ee

:s i a ,t s ap

leatde Salve 1 24 10 A.C .D.E Valves have capabilif f el

olour closure f or test
dur ing plant cper et tee.

9At atde Vele, 10 A.C .D. E

N 4a Stees Dw ele

I n e &de 2 3 4.C .h. f
tnt side A.C.D.E

Faertenc y Ceedesser

Owneer intet ar e4= > flotti 2 10 60 ths) A D-c estee en readenser
Ast eide t eve le t to open er 12 in.1

"**( undenser Gi.t let (< endeoest e ) . 2 10 60 (%s t 4
Ibt side

jee nde 14 60 (hsa) A

t las ide
c ont a t oseen t )

riean , s, stem

$.6 e ten Inside 1 4 PC L

Eos t toe Out e n de 64 C

Dam * kerge laeide 1 6 60 C

Pa ss liar ge ekt side 60 C

Lleanvp Aust i!*ry Pump $vnt es (Euth | 6 60 (%a l C
s%t m 6de)

ban.edown svetee

Sua t ton leside i le 60 c.F
Sw t Los Gast side 3 10 60

ble herso I is tde ! It 60 C,F

Disi h, arse 'Nteide 1 10 63
* less t.sairst I knee

teat re t had Dedre,11r lystee avpese 1 3
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pe-id teollag 4setce Inside 1 2
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ligw&d Peinen 1 1 112
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to tvre 4peny 2 3 l ent ahl .

Ins i J.- M to ilet ten requirement s
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* 16 14e flow in l iee
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* N t s' 8't 54 % f i[I r M ! A( |s'$
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Table 2.2-3 (Continued)
i
't i

BWR/3 ISOLATION SYSTEM '

l e. .it s on
i E. I Minimum

Valve Pt I)rW ll - le W l ve Valve Closure Closing Wrmal
Num!.vr Line t wl at e-t Ps na t rat ion Drvwell Type S t .w e Power Signal R.a r e $1 ca t u s

1301-1 I wl.etion ( W ind . % team sup X-10x Insid a Ptd Gate 14 in. AC A 2M"/ min Open

4 1101-2 l ulatlon Con.t. Sicam Sup X-lOS 0 t-!de Md Cate 14 in. 11C K 2M"/ min Open

i lui- I luolatton Cond. Cond. Met X-In9 i >u t i d e %DGate 12 in. N' K 2M"/ min Closed

$ 1101-4 luolation Cond. Cond. ki t X-109 In ide MO G. ate 12 in. AC K M"/m i n Open
4

4 '.02- t \ . n Core Sprav Pump Su.t %- lu lT. H .C . li thit - t de MO Gare 16 in. AC RM Standard Open.
>

1402-2%A.n- tore Spray to kn ai t or X-199A.n out>1de Mo Gate 10 in. AC RM Standard Closed
l '.oJ *tA t; Core sprav to Hea.tur X-199A,h inalde AO Ob . k 10 in. AC it'1 - Closed

4 1402+4A h Cote Sprav le L X-ll0A.h thit a ide NO Clube M in. AC G standard Closed penW8"

1402-lA.M Core Spray t' ump M in F low X-110A.K Oitt i. ide MO Cote 1-1/ in.

2101-16 IO*t i Pump Suet Fr forun X-idlA.K.C.D outhida 'to 0.a t e 16 Ir. DC RM Standard Closed

2101-9 11101 Turh St e.em Sup X-Il5A inalde NO C.et e in in. AC L 28.5"/ min Open .

2l01-5 llPCI Turb St eam Sup X-Il5A Ou t s ide NO Late ID in. D( l. 2R.5"/ min Jpen g

Mj 2101-11 H PC I Turb 1 Ahau~t X-ll7 Out tde Stop (:het L 24 in. Seit key. Flow - Clamed p
I aJ
'

p 2101- 14 HPCI Cond . Dr.s in X-112 Outside Ch., k 2 in. St If Rev. Flow - Open o
g 00,

p 2101-40 HPCI Pump Min Flow X-llo Outside Che< l6 4 in, Self Rev. Flow - Closed *>
I N.4 e 2001 ini Dryvell teloor Dr. Stimp til . h X-Il7 t%thid 50 Gate 1 in. AC Sol B.F Standard Open

2001-106 Drywell Floor fir. Sump Disch X-It? Outside A0 Cate I tr. AC Sol B.F Standard Openj

i 2tHil-lO2A.H prywell F l om Dr. Sump DI ch X-Il7 Inside Che k 2-1/2 in. Self Itev. Flow - Open (when pump
j running) ogh .
I

-

1 2001-5 Dr ywe l l t:qu i p D r . Sump til b X-flH t$utalde AO Gate 1 in. AC 500 B.F Standard Open g

2001-h Irywell t qu ip 'tr. Sump Di=uh X-l!N out%ide Ao Cate 1 in. AC 30L ti . F Standard open af#
(%g i4

?

! 2001-IA.K Drywell 1.qu ll. Dr . Sump Dlu 5 X-llM tnside t he.1 2-1/2 in. Self Pev. Flow - Open (when pump ''" '+n J

)n=)m.running) s
i

f 1702 KX llullding Closed C.W. Sup X - 12 .4 ihat sitte FMI Cate h in. RM Standard Open

RX tsu 11d ing Closed C.W. %p X-123 Insidr check 6 in. Sell key. Flow - open P%
s z

1706 RX Pulld in.; Clo .d C.W. Ret X-124 Oot tde Mo Cate 8. in. EM Standard Open 4

%ao

j 3706 kX building (lose'l C.W. Rt X - l .' 4 I ns i d.- ''o La t e h in. RM Standard Open v.2 y.

k-]I f>01 -f.0 Nuppre %1en Chamber sent \ - 11 M "etvid. 50 Rut t erfly 15t in. AC Sul. 15 . F S t .end a rd Closed

fe %.I f.O ! - 61 Supprension rN mber Vent Relief X-3f8 8 h i r s l <f e 40 G/ t e. 10. AC SOL B.F Standard Closed' - m =4,

{ 1601-ilA.11 Suppre*%10n C6mN r b Reli f X-lh4 0-t * 1de Ches k 20 In. Self Rev. Flow - Cloned #G

1601-20\.t1 Su pp re o. ien Cken'w r * 4 1611. f X-Ini mt*1de Ao tutterfiv 20 In. AC Sal Standard Closed s [D
1601-21 Dryw.;11 Vent X-125 r w =ide A0 Rutterfly IR {n. IC SUl. B.F S andard Closed [%%

| 1601-24 liryve ll Vent -12; ' ' d ! J. A0 P'tterflv 19 in. AC Set P.F Standard Closed
.

1
1

1
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Table 2.2-4

BWR/3-4 ISOLATION SYSTEM

(Numbers in parentheses are keyed to notes on following pages; signal codes are listed on following pages)

Power Location Power Minimum N real
Dryvell valve Type to open Class Ref. to to Close Isolation Closing Rate S,*rpe Remarks and

Line Isolated Penetration (7) (5) (13) Drywell (5) Signal (8,15,16) (10,14) Exceptions

i
Nin r,tcam line X-7 A0 Clobe air &ac,dc A Inside air & spring B.C.D.P.AA.RM Note (1) Open

hin stema line X-7 A0 Globe air &ac,dc A Outside air & spring B.C.D.P.AA.RM Note (1) Open
'

min steamline drain X-8 M0 Cate ac A Inside ac B.C.D.P.AA.RM Standard Closed * * Note (10)

. hin steamline drain X-8 M0 Cate de A outside de B.C.D.P.AA,RM Standard Closed * * Note (10)
From reactor feedwater X-9 Check - A-X Inside Process Rev. flow Not Open

Applicable

From reactor feedwates X-9 Check - A-X Outside Process Rev. flow Wt Open

| Applicable

Reactor water sample X-41 SO Valve ac A Inside Spring B.C.D.P,AA,RM Not Closed * *Not e (10)
Applicablei

a ac A Outside Spring B.C.D.P.AA,RM Not Closed * * Note (10) gReactor water sample X-41 SO Vals
Applicable e

ei
r Control rod hydraulic return X-36 Check A-X outside Process Rev. flow Not Opens ) N
N Applicable) on rad ) Q

" * * " >' Control rod hydraulic return X-36 Check - A-X Inside Process Rev. flow Not
Applicable) I'osed

Control rod driva exhaust None SO Valve ac A-X Outside Spring Note (4) Not at all )

( Applicable) other )
**

Control rod drive exhaust None 50 Valve se A-X out side Spring Note (4) Not
Applicable)

Control rod drive inlet kne - SO Valve ac A-X Outside Spring Note (4) Not
Applicable)

Control rod drive inlet None 50 Valve ae A-X Outside Spring Note (4) Not
Applicable)

50 = Solenoid-operated
MO = Motor Operated
AO = Air-Operated

|

I

|

|

|

l
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Tablo 2.2-4 (Continurd)
BWR/3-4 ISOLATION SYSTEM

Power location Power Minimum Naa wl
Dryvell Valve Type to Open Class Ref, to to Close Isolation Closing Rate Status Remarks and

Line Isolated Penetration (7) (5) (13) Dryvell (5) Signal (8,15,16) (10,14) Exceptions

RHR Reactor shutdown cooling X-12 MO Cate de A Out s ide de F.A,U,M.RM 44 in/ min Closed M alarms

supoly only; no auto
closure

KHR R,-ac tor shutdown cooling X-12 rf0 Gate ac A Inside ac F A,U,M.RM 44 in/ min Closed M alarms
supply only; no auto

closure

RHR to suppression spray header X-211 M0 Globe ac B-X Outside ac G,S,RM Closed Throttling
type valve

Note (2)

R11R - containmcat spray X-P M0 Gate ac B-X Outside ac G.S.RM Closed Note (2)

RilR - containnent spray X-39 M0 Gate ac B-X Outside ac C,3,RM Closed Note (2) Z

RhR - reactor Fead spray X-17 H0 Cate ac A Inside ac F,A U,RM Standard Closed

d RHR - reactor head spray X-17 MO Cate de A Ou t s id e de F.A U,RM Standard Closed Throttling h
I type valve e
b' Note (2) g

RHR test line ;o suppression pool X-210 MO Clobe at B-X Outside ac G S.RM Standard Closed Note (2) 00

RHR - suppression pool X-210,X-211 MO Gate ac B-X Outside ac C.S.RM Standard Closed Notes (11)
and (6)

RilR - LPCI to reactor X-13 MO Cate ac A-X Out side ac RH, H Standard (15) Open Throttling
type

Note (11)

RHR - LPCI to reactor X-13 MO Globe ac A-X Outside ac RH, H Standard (15) Closed

RHR - LPCI to reactor X-13 Check -- A-X Inside Process Rev. flow Standard (15) Closed

RHR pump suction from suppression X-204 MO Gate ac B-X Outside ac RM Note (15) Open Valves open
on low level

| signal G

SO = Solercid-operated
MO = Motor '3perated
A0 = Air-Operated

O O O
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. Table 2.2-4 (Continued)
BWR/3-4 ISOLATION SYSTEM

Power location Power Minimum kraal
Drywell Valve Type to Open Class Ref. to to Close Tuulation Closing Rate Status Remarks and

Line Isolated Penetration (7) (5) (11) Drywell ( 5) Signal (8,15,16) (10,14) Exceptions

' RHR discharge to radwast e hne M0 Cate ac C-X 0"taide ~ ac F A.RM Standard Closed

RHR discharge to radwaste hne Mo Cate de B-X Outside de F.A.RM Standard Closed

Standby liquid control X-42 Chec k - A-X Outside Process Rev. flow Not Closed
Appitcable

Standby liquid control X- J Check - A-X Inside Process Rev. flow Not Closed
Applicable

Reactor water cleanup from X-14 M0 Gate- ac A Inside ac A W,Y,J RM Standard Open) Pumps are
reactor signaled to

Reactor water cleanup from X-14 MO Cate de A Outside de A.W,Y,J.RM Standard Open) stop as a

reactor result of 25
r81'

Reactor water cleanup return X-9 M0 Clobe ac A Outside ac A W,Y,J.RM Standard Open) g
Reactor water cleanup return X-9 Chec k - A-h Outside Process Rev. flow ht Open

Applicable p
N

f RCIC'- turbine steam supply A-10 M0 Cate ac A-X Inside ac RM.K Standard Open) Opens on Sig B; h
*# I

[ RCIC - turbine steam supply X-10 M0 Cate oc A-X Outside de RM,K Standard Open)
,,

close valves.

RCIC - turbine exhaust X-212 Check forward B-X Outside Process Rev. flow -- Closed) Closes on rev.
*

RCIC - turbine exhaust X-212 Stop Cheek flow B-X Out side Process Rev. flow - Closed)

RCIC - condensate vac disch to X-223 Check - B-X Outside Process Rev. flow -- Open

supp

RCIC - steam line drain hone A0 Clobe air /dc A-X Outside Spring B.RM Standard Open

So = Solenold-operated
MO * Motor-Operated
A0 = Air-Operated
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Table 2.2-4 (Continued)

BWR/3-4 ISOLATION SYSTEM

Power Locatton Power Minimum Wrmal
Drywell Valve Type to Open Class Ref. to to Close Isolation Closing Rate Status Retaarks and

Line luolated Penetration (7) (Si (13) Drywell (5) Signal (8.15,16) (10,14) Except u
_

RCIC - condensate pump disch kne AO Clobe alr/dc A-X outside Spring B RM Standard Open
valve

kCIC - pump suct. fra suppl X-227 MO Cate de B-X Outcide de RM Standard (15) Closed
chamber

RCIC pump suct. from supp X-227 M0 Cate dc B-X Outside de RM Stan.tard(15) Closed
c hamber

Core spray to reactor X-16 M0 Cate ac A-X Outside ac RM (15) Open Nt e (12)
Core spray to reactor X-16 MD Cate ac A-X (k t s ide ac RM (15) Closed Mte (12)

Core spray to reactor X-16 Check - A-X Inside Process Rev. flow ht Closed
Applicable

Z
Core spray test to suppression X-210 MO t. lobe ac B (ktside ac C.RM -- Cle.ed* * kte (10), a

pawl closes on
signal "C" I

f Core spray punap suct ton X-226 MO Cate ac B-X out side ac RM -- Open
MW

M Drywell equipment drain discharge X-19 AO Cate air /ac B Outside Spring A.F.RM Standard Open h
0 -- p

Drywell equipment drain itscharge X-19 A0 Cate air /ac B Outside Spring A,l',RM Standard Open

Drywell floor drain discharge X-18 AO Cate air /ac B Outside Spring A.F.RM Standard Open

Drywell lloor drain discharge X-IR A0 Cate air /ac B Outside Spring A,F,KM Standard Open

ItPCI - turbine steam supply X fl MO Cate ac A-X Inside ac L,RM 17 sec(16) Open) Signal "G"

HPCI - turbine steam supply X-Il MO Cate de A-X Outside ac L.RM 17 sec (15) Open) {,*g **

overrides and
closes valve.

So = Solenoit-operated
MO = Motor-Operated
AO = Air-operated

O O O
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Table 2.2-4 (Continued)

BWR/3-4 ISOLATION SYSTD1

|
|

Power Location Power Minimum Wrmal
' Drywell Valvr Type to Open Class Ref. to to Close Isolation Closing Rate Status Re== arks and

_ 5) SIRnal (a 15,16) (10.14) _Esce> g(Line leolated Penetration. (7) (5) (13) Drvvell

| HPCI ' steam line drata kne A0 Globe air /dc A-X Outside Spring C.RM Standard Open

HPCI - turbine exhaust. X-221 Check high exh. B-X Outside Process Rev. flow Standard Closed Closes on rev.
<!i flow cr low' pressare

n L eat |

L
pt s.sure.

HPCI - turbine exhaust X-221 Stop Check , B-X Out side Process Rev. flow Standard Closed ;

HPCI pump suction X-226 MO Cate dc B-X Dutstde de RM.L ht Closed b lves open (
Applicable on low cond I

| tank level or f
8htsh supp

i cbsaber level |
| j

f
i itPCI hotwell pump disch drain None AO Globe air /dc A-X Outside Spring G,RM Standard Open tr! ;

h |

Traversing in-core probe X-35 Squib Shear de A-X outside de RM ht Open ) Typical o '

Applicable assembly (
[ p

h - Traversing in-core probe X-35 SO Ball me. A-X Outside ac F Nt Closed) $ t

i Applicable 'o aPJ m -

M

INSTRt'Mf.'NLSM11NG 1.INFS
|

! Instrument senstes line X-30 Hand Globe Hand A-X Outside hnd -- Not Open Typical all

Applicable Class A inst. i

linea

l Steam flow seesurement X-30 Flow Check Spring A-X Outside -- Excess flow Not Open typical all'

Applicable Class A inst.'

lines

Instrument sensing drywell X-40 Hand Globe Hand B-X Oct a ide Hand -- ht Open Typical all

Applicable Class R inst.
pressure

lines

i' SO = Solennid-Operated

( M0 = Hotor-operated
A0 = Air-Operatedi

|
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|
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|
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|
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Tablo 2.2-4 (Continued)

BWR/3-4 ISOLATION SYSTDI

Fower lecatton Power Minimum breal
Drywe!! Valve T>pe to open Class Ref. to to Close I6olation Closing Rate Status Res. arks and

Line I wlated Penet'.ateen (7) (5) (13) Drywell (5) Signal (8.15,16) (10,14) Exceptions

NY_ERL AWSPHER_[UOJTR01. AND SFRVJRS
Service air to drywell X-21 C6eck -- b-X Outside Proccus Rev. flow Standard Open

Service air to drywell X-21 9 Clube air B Outside Spring IrM Standard Open

i ns t r urient air to drywell X-22 Check -- B-X Outside Proc ess ILM Standard Open

Instrument air to dryvell X-22 A0 Globe air B Oetside Spring B Standard Open

Reac tor building c losed cooling X-2) Chec k -- C-X Out s id e Prm ess Rev. flow Standard Open
water - in

Reactor building closed cooling X - 21 M0 Cate ac C-X Outside ac RM Standard Open
water - out

service water - in X-20 Check - C-X out side Process Rev. flow ht --

Applicable

Vai.uum breaker sec. cont. to X-205 Check -- B-X Outs,1de Process Rev. flow - -- 2:
M

4- supp.
8i

*-* Vac uum breaker sec. cont. to X-205 A0 Butterfly Spring B-X Outside Air press. -- Closed Open by dp is when on g

y vacuum in sup p c hambe r . Nsupp.

Vacuum btcaker suppression to X-20), Vac. Erkr. Vasuum B-X Inc. Drywell -- -- Check valve rem 2tely N

drywell X-201 a.er . pressur_ Rev. flow testable. $
st er >

Drywell purge and vent out!ct X-25 A0 Butterfly .-X Out side Spring F.A,2(9).RM Standard Clesed

Drywell purge inlet X-26 A0 Butte'*** .,ac B outside 4.ing F,A,Z(9).RM Standard Closed

Drywell main embaust X-25 A0 ' .sy afr/ac B-X Ou t s id e Spring F.A,Z(9).RM Standard Closed Manual over-
ride of all
auto sig.

Drywell exhaust valve bypass X-25 A0 Clobe air /ac B-X Uutside Spring F.A Z(9),RM - Closed See Wte
(17)

SO = Solenoid-operated
M0 * Motor-operated
A0 = Air-ope ated

O O O
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Table 2.2-4 (Continued)
BWR/3-4 ISOLATION SYSTEM

Power 1.ocatton Power Minimus kraal
Drywell Valve Type to Open Class Ref. to to Cicse Isolation Clusing Rate Status Remarb and

t.ine Isolated Penetration '(7) (5) (13) Drywell (5) Signal (8.15,16) (10,14) rzeepti m

Supp. chamber exhaust valve X-218 A0 Butterfly air /ac B-X Outside Spring F.A.Z(9) Standard Closed See ete (17)
bypass

Supp. chamber purge inlet X-20$ A0 Butterfly air /ac B-X Outside Spring F.A.Z(9) Standard Closed See Note (9)
i

Supp. chamber main exhaust X-231 A0 Butterfly air /ac B-X Outelde Spring F,A,X(9) Standard Closed See Ete( 9)
Exhaust to standby gas tre,tment X-26,215 A0 Butterfly. air /ac B-X Datside Spring F.A,Z Not Closed See hte (9)

Applicable

Drywell Nkeup X-26 A0 Butterfly air /ae B Outside Spring F.A.Z(9),RM StanJard Open See Ete( 9)
Supp. chamber makeup' X-205 A0 Butterfly airfac 5 Outside Spring F A,Z(9),RM StanJard Open See Note (9) |

Air to primary cont, air comp. X-47 A0 Clobe air B Outside Spring F.A.2,RM Standard Open

Air to primary cont. air comp. 1-47 A0 Clobe air B Outside Spring F.A.Z,RM Standard Open |:':
tM

>
[ 50 = Solenoid-operated
y MO = Motnt-operated p
@ AO = Air-Operated N

O
i NOTES FOR TABU 2.2-4 |>

00

Theso notes are keyed by number to corress and to numbers, in parentheses, in Table 2.2-4.

1. Main steam isolat ion valve closing rate is adjustable to permit vale closure within 3 seconda minimum to 10 seconds maximum af ter t rip by automatic
isolation signals or by manual control switch.

2. Containment spray and suppression cooling valves have interlocks that allow them to be man a lly reopened after autuomatic closurs. This setup permits
' containment spray for high dryvell pressure conditions and/or suppression water cooling. When metonatic signals are not present these valves may be
opened for test or operating convenience.

3. Testable check valves are designed for remote opening with approximately zero dif ferential pressure across the valve seat. The valves close on
reverse flow even though the test switches may be calling for open. The valves open when pump pressure exceeds teactor pressure even though the
test switch may be calling for close.

4. Control rod hydraulle lines can be isolated by the solenoid valves outside the primary containment. Lines that extend outside the primary contain-
ment are maall and terminate in a system that is designed to prevent out-leakage. Solenoid valves normally are closed, but they open on rod move.nent
and during reactor scram.

i

b

e

_ _
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Tcble 2.2-4 (Contituted)
BWR/3-4 ISOLATION SYSTD1

|

L

l

NoiLS FOR TA%ti 2.7-4 (Lentinu.d)

5. Mc n, tor-operated valv o are p.m e red f rom t he a-c eme rgenc y powe r buses. D-c operated isolation valves shall be pnered from the station
abatteries.

6. Int erlocks permit sign.nla F. A , if to close t hese valves only when both Rr!R reactor shutdown cooling supply valves are not fully closed.
7. All motor-operated isolation valves re uin in the last posit ien upon t a!!ure of valve power. All air-operated valves shall close on mot ivea

air failure er pnwer failure at the eolenoid pilots. (For exception, see Nete 1.) '

| 14 The standand minimum closing rate for automatic isolation valves 1. 12 inches of stem t ravel per minute unless otherwise specified in
Table 7.3-1.j

9. Reactor hullding vent extaust high radiation sign.nl "Z" is generated by two trip units; this requires one unit at high trip or both unit s at dwn
w ale (instrument failure) trip, an order to cause isolation.

| 10. Valves identified by an asterisk in the "Mormal Status" column can be opened or closed by remote manual switch for operating convenience during
j any mode of reactor operation except when automatic signal is present. I

h II. Coincident low reactor water level signal "t:" and low reactor pressure signal "T" open LpCl* valves, except that recirculation 11ae break signal
i "II" overrides to close LPC!* valves on broken wide and autonitically opens tSe LpCl* valves in the opposite loop. Special interlocks permit
1 testing these valves with manual switch during any mode of r > actor oeerat ion except when coincident signals "G" and "T" a re pre sent ,t

| 12. Coincident signals "c" and "T" open valves. Special interlocks persit t est ing these valves by mLanual switch exc ept when automatic signals are %p*
present.

H IL Those valves which are except ions to the basic clawif ic at ions as def ined in paragraph 7. 3.2 are referenced by their class designations followed a
j $ by an "K" suffix. $

14. Normal status waition of valve (open or closed) is the po sit ion during normal power operat ion of the reactor. y
[15. The specified e osure r*tes are as required for containment isolation only. See appropriat e myst em design specif ication or valve data sheets on

system oper.ition.I requirementh, shich may be more rest ric t ivc.

16. Closing rate is ttr minimum rate at which line closure shall be effected.
I

17. Manual switches shall override all automatic signal s on the two smaller valves that bypass the suppression chamber and drywell exhaust valves.
The two smaller bypass valves >> hall be interlocked to allow eithe r to be opened but not both at the same time.

6
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NEDO-26708A

hTable 2.2-5

BWR/4 ISOLATION SYSTEM

Para. Fluid Line Valve Valve Imolation Group
Number Line twscription C.on t a ined Sise totation Type (Signals)

-

N-7A to D Main Steam st e.us 26" Inside CB I ( A,B,C,D.E)
(Nt side CB I (A,B,C.D.E)

N-8 Main Stears Drain steam / water 3" Ir.s ide C8 I (A B.C.D.E)
Outside CB 1 (A,B,C D,E)

N-9A Feedwater water 24" Inside CK

Outside CK --

(Nt sid e CT II (A B,F)
Outside GT isft

N-9B Feedwater water 24" Inside CK --

Outside Cr --

(Ntside CT F31

Outside CB !! (A.C D.C)
(Ntside CT II tA,B,F)

N-10 Steam to RCIC Turbine steam 3" Inside GT IV (A.B.C)
(Ntside GT IV (A.B,C)

N-11 Steam to HPCI Turbine steam 10** Inside CT V (A,B.C)
Outside CT V (A.B.C)

N-12 RHM Shutdown Cooling Suction water 20" Inside GT II (A,B,f)
(ht side GI II (A.B.E)

N-13A B RHR Shutd m Cooling Feturn water 24' o tside CI II (A,B) if inu
Flutdevn realir.g

Outside C l. ly

outside r3 il

Dutsida CK --

h-14 RWC1' Pump Suction water 6" Inside 6T 11 ( A , t.',D C )

(Ntside CT 11 (A,C D,G)

N-16A,8 Core Spray Ptsap Discharge water 12' fNtside CT I:E

(Ntaide LT IP
Nt side SV :}

l'Ntside 3 --

N-17 RHk Haad Sprey water 6" Inside GT "I (A B.E)
Ntside GT 11 (A,3.E1

N-18 Drywell F1. Dr. Pump Disch, water 3" Outside fat II ( A ,ta)
(utside NY II (A,B)

N-19 Dryvell Equip. Dr. Pump Disch. water 3" Outside N'Y 11 (A,b)
Outside DCV II (A,B)

N-21 Service Air Supply air 1" Inside CB L(
Inside CB 1.C

N-22 Inst. Las Supply air 1" Ntside CK --

Outside DG II (A,5)

N-23 RRCW to Hectre. Peps water 4" (Ntside GT !?!

N-24 k3CW f rom Recirc. l'ures wat e r 4" Outside CT Mt

. N-2) Drywell Purge Supply air 16" outside B t!!

| Outside B III

(Ntside B 111

| Outside B III
t Outside B I!!

Outside (kN !!! <

tbtaide CK(2) ~ I

\
3-26 Dryvell Purr,e Exhaust air 18" Outside XV Ill ,

Outside DCV III

(Mtside B 111
Out sid e B !!!

Outside DCV III

Outside SV !!! .

Outside SV !!!

Out s ide PY R)t

(Ntside SV R'T

Outside SV R?t

N-27E,f Inst. Lines - Core Plate Pressure water 1" Inside RO -- <

Out s ide XFCV -

]
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{ j Table 2,2-5. (Continued)

Pars. Fluid Line Valve Valve Isolation Group
Number Line Description Contained Size Location Type (Signals)

N-28A.B.C, inst. Lines - RPV Level & Pressure water / steam 1" Inside RO -

E,F Outside XFCV --

J N-28D Inst. Lines - RPV Head Pressure steam 1" Inside RO --

4 outside XFCV --
'

I
N-29A.D. Inst. Lines - RPV Level & Pressure water / steam 1" Inside RO -

;
i E,F Outside XFCV --
4
~ N- EA,B, Inst. Lines - Main Sta. Pressure steam 1" Inside RO -

C,D outJide XTCV --

N-30E,F inst. Lines - Recire. Loop b Flow water 1" Outside XFCV --

h N-32A.B Inst. Lines - Recirc. Loop A Flow water 1" Outside XTCV -
i

N-32C.D ILRT Connections air 3/4" Outside CB(2) LC
N-32E,F Inst. Lines - CS Inj. Pressure water 1" Inside RO -

Outside XFCV -

N-33A,8, inst. Lines - Recirc. Pump tP water l'' Inside RO --

C.D Outside XFCV -

N-33E Inst. Line - Rectre. Pump Motor Couler water 1" Outside GB M
Flow

N-33F inst. Line - Drywell Pressure air 1" Out side CB M'

N-34 A to D inst. Linas - Main 5tm. Pressure steam 1" inside RO --

out side XFCV --

| N-34E,F Inst. Lines - HPCI Stm. Fressure steam 1" Inside RO --

Outeioe .5FCY --

N-35A to E TIP Drives air 3/8" Out side BL !! (A,B)

|
i

Out side XV RMQ
N-35F M* Purgo air 1" Outside CK -- |

|

N-36 CRD Faturn water 4" Inside CK -- i

Out side CK --

N-31A to D CRD Insert water 1" Inside BCK --

Outside HCU --

N-38A to D CRD Withdrawal water 1" inside BCK --

|Outside HCU --

t

N-39A,8 RHR Containment Spray water / air 14" Outside GT Li |
Outside GT LI l

outside SV RM .'

Out side SV RM !

M-40A to D Inst. Lines - Jet Pumps water 1" Outside XFCV - |

N-41 Rectre. Loip .1mele water 3/4" Inside DCV 1 (A,B.C.D E)
Out side DCV I (A,B,C,D,E)

.

N-42 Standby Liquid Control Sodium 1\' outstov CK -- !

Pentabrate insiJe CK -

Solutior

N-49E.F Inst. Lines - Unit 2, Drywell Pressure air 1" Out side CB M ,

Outside CB H )

N-50A Inst. Line - Recirc. Suct. Pressure water 1" Inside RO -

Out side XTCV -
.

M- 509, C Inst. Lines - RCIC Suct Pressure steam 1" Inside RO -

Outside XFCV -
|

N-50D.E- Inst. Lines - RWCU Pump Suct. Pressure water 1" inside RO --

|Outside XTCV --

N-51A,8 CACS Sample Lines air 1" Outside SV III |
Outside SV 111 |

N-5tc. CACS Sample Line air 1" .Outside SV RF j

~ n) Outside SV 111 ;

( Outside SV 111 !

- () '
Out.ide SV RM
Outside S/ RM

i

!
i
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Table 2.2-5. (Continued) g
Para. Fluid Line Valve Valve Isolation Croep

Nue.be r Line Description Contained Size Location Tvre (Signals)

N-51D CACS Sartple Return air 1" Outside CK --

Outside SV III

N-51E Inst. Line - Rectrc. Sact. Pressure water 1" Inside RO --

Outside XFCV --

N-52E Inst. Line - Core Plate Pressure water 1" Inside RO --

Outside XFCV --

N-52F Inst. Cas Supply air 1" Outside CK --

Outside DCV II (A,B)

N-5) Chilled Wtr. from Drywell Coolers, Loop A water 8" Outside GT RM

N-54 Chilled Wt r. from Drywell Coolers, Loop B water 8" Out s ide! CT RM

N-55 Chilled Vtr. ro Dryuell Coolers, Loop B water 8" Outside. CT RM

N-56 Chilled Utr. to Drywell Coolers, Loop A water 8" outside CT RM

N-57 'tain Stm. Line 'D' Sample steam 3/4" Inside D C'! 1 (A,B.C.D.E)
Ntside DC" I (A.B.C.D,E)

I

N-102B Inst. Line - Unit 2, Drywell Pressure air 1" Futside CB M
Outside C3 M

N-203 CACS Sample Wine air 1" Dutside SV III

Outside SV !!!

Outside SV FJ1

Outside SV M
Outside SV FJf

N-205A Torus Vacuum Breaker air 20" Outside B FJ1

Outside V3 --

N-2058 Torus Vacuurs Breaker air 20" Outside B R'1

Outside VB --

Outside B 111
Cutside B III

Outside CK ~

Outside I(Y !!!

N-206A,B Inst. Lines - Torus Level air / water 2" Outside CB "

N-210A,8 AHR Test 6 Pool Cooling Feturn water 16" Out s. ! de CB VII

Outside CK --

N-211A,B kHR Torus Spray water 6" Outside CS VII

Outside CT VII

Outside CB VII
Outside SV R'!
butside SV Mt

N-212 RCIC Turbine Exhaust water 12" Outside SCK --

Out2ide CK --

Outside DCV TT
Outside DCY TT
Outside rf IV (C.D.L)

N-213A Torus Drain (with level inst. linel water 1" outsile BC M

N-214 HPCI Turbine Exhaust water 24" Cutside SCK --

Ou t sid e CK --

ih.tside DCV TT
Outside DCV TT
Outs!de CT V (C.D.F)

N-215 Inst. Line - Unit 2. Torus Level air 1" (N t s ide CB M

N-216 RPCI Mir.. I' low water 4" Outside CK --

(C,D.E)
~-2178 HPCI & RCIC Vacuus Relief air 2" Outside CT '

Outside CT III (C,D.E)

N-218A Inst. Cas Supply air 2" Outside CK --

Outside IC II (A,B)

N-2]AB CACS Sarple Line air 1" Octaide SV III

Outside SV III

N-219C ILST Connection air 3/4" Outside CB(2) LC
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Table 2.2-5 (Continued)

Para. Fluid Line Valve Valve Isolation Croup
j Number Line Description Contained Site Location Type (Signale)

N-219 Torus Purge Exhaust air 18" Outside B III

Outside B III

outside DCV III
outside DC7 111

i Outside SV III
outside SV !!!

Outside SV RM
Out side SV RM
Outside SV RM

,

N-221 RCIC Vacuum Pump Discharga air 2" Outside SCK --

Outside CK --

N-223 HPCI Turbine Drain water 2" Outside SCK -

Outside CK -

N-224 Core Spray Test Line - Unit 2 water 10" outside CB VI
outside CK(3) --
Out side CK --

N-223 CS 6 Torus Water Cleanup Suction water 6" Out side GT RM

Outside CT RM
Outside CT II (A,B)
Out side CT II (A,5)

N-226A to D RHR Pump Suction water 24" Outside GT RM
Outside RV -

N-22'/ HPCI Purip Suction water 16" Outside CT V (A,B.C) ,.

Outside CT V (A,B.C) i

N-228A to D CS Pump Suction water 16" Outside CT RM

' N-229 CS Pump Min. Flow - L' nit 2 water 4" Outside CK -

Outside CK(4) -'q
N-230 RCIC Pump Min. Flow water 2" Outside CK -

N-233 HPCI Test Line - Unit 2 water 4" Outside CT V (D,F)

N-234 CS Test Line - t* nit 2 water 10" Outside CB VI
outside CK(3) -

'
NOTES:
1) Valve Typest

CB - Clobe B- Butterfly DCV - Diaphragm Control Valve BCK - Ball Check
CT - Cate SV - Solenoid VB - Vacuum Breaker HCU - Hydraulle Control Unit

CK - Check RV - Relief XV - Explosive Valve
BL - Ball SCK - Stop Check RO - Restricting Orifice

2) Isolation Signals:

Group 1 A. Reactor Low Water Level Croup V
B. High Steam Line Flow A. HPCI Steam Line High Flow

C. High Steam Tunnel Temperature B. HPCI Stm Tunnel High Temp

D. Low Steam Line Pressure C. HPCI Steam Line Low Pressure
E. High Steam Line Radiation D. High Drywell Pressure

Group II A. Reactor Low Water Level E. HPCI Steam Line Isolated
B. High Drywell Pressure F. Reactor Low Water Level
C. RWCU High Flow
D. RWCU non-regen. heat exch. high temp.* Croup VI

E. High Reactor Pressure (shutdown cooling) Reactor Lov Water Level
F. High Reactor Pressure High Drywell Pressure
C. Standby Liquid Control System Operation *

Croup III A Reactor Low Water Level Group VII'

High Drywell Pressure LPLI Initiation

Reactor Bldg.'High Radiation Reactor low Water Level
Refueling Floor High Rad. High Drywell Pressure

Group IV A. RCIC Steam Line High Flow & Reactor Low Pressure
B. RCIC Steam Tunnel High Temp
C. RCIC Steam Line low Pressure * RM - Remote Manual
D. High Drywell Pressure M - Manual (local only)

E. RCIC Steam Line Isolated LC - Locked Closed
TT - Turbine Trip *

. SF - RHR Stay full system*

operates vs. water level
* Process Signals .in local accumulator
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Table 2.2-6

BWR/S ISOLATION SYSTEM

- Actuation Valve Posit ten I & e .*

j: : : 3 8: :
og : : : c :: a c -, .

21 M # ,, t [ $ OO .4"x Lmz e
at j g j " -a Containment "' I a8O *. e

Oc. 1 ut 3
= a

$ r{. ${r
Isolation !E E * 50 EE j {, . - u 6. *

Line Isolated US E EU $ $ d aE Signal 30 UU S E b E Na. Remark s

Main Steam M-1 f.C 55 Clobe Auto RM Open Sht.t Shut Shut B.C.D.E.F,J R4 5 No A 1 Y See '' Tes 3.10
Main Steam M-1 0.C. 55 Clobo Autn RM Open Shut Shur Shut B.C.D,E,F,J R4 5 No e 1 Y See Notes 3.10MS!V teak Control M-1 0.C. 55 Clobe Aut o RM Shut Shut Open As Is P.Q. 1.5 STD Yes A 1 Y See Note 10
MS Outbd Drain M-1 0.C. 55 Clobe Auto RM Open Open shut As Is B.C.D.E.F.J 1.5 STD No A 1 Y See Note 10
Main Steam M-2 f.C. 55 Clube Au t o RM Open Shut Shut Shut B.C.D.E.F,J 24 5 No A 1 Y See Notes B.10Main Steam M-2 0.C. 55 Clobe Auto RM Open Shut Shut Shut B,C,D.E.F,J 24 5 No A 1 Y See Notes B.10
MSIV Leak Control M-2 0.C. 55 Globe Auto RM Shut Shut open As Is P.Q 3.5 STD Yes A 1 Y See Note 10
MS Outbd Drain M-2 0.C. 55 Clobe Auto RM Open Open Shut As Is B,C,D,E,F J 1.5 STD No A 1 Y See Note 10
Main Steam M-3 1.C. 55 Clobe Auto RM Open Shut Shut Shut B.C.D.E.F,J 24 5 No A 1 Y See Notes 3.10
min Steam M-3 0.C. 55 Clobe Auto RM Open Shut Shut Shut B,C,D.E.F.J 24 5 No A 1 Y See Notes B.10
MS!v Leak control M-3 0.C. 55 Clobe Auto RM Shut Shut Oren As Is P,Q 1.5 S1D Yes A 1 Y See Note 10 %MS Outbd Drain M-3 0.C. 55 Clube Auto RM Open Open Shut Am Is B.C.D.E,7,J 1.5 STD ho A 1 Y See Note 10

p Main Steam M-4 1.C. 55 Clobe Aut o RM Open Shut Ehut Shut B,C,D.E.F.J 24 5 No A 1 Y See Notes 3.10 g
i Main Steam M-4 0.C. 55 Clobe Auto RM Open Shur Shut Shut B.C.D,E.F.J 24 5 No A 1 Y See Notes B.10 bJ
[ MSIV laak Control M-4 0.C. 55 Clobe Auto RM Shut Shut open As Is P,Q, 1.5 STD Yes A 1 Y See Note 10 D
y MS Outbd Drain M-4 0.C. 55 Globe Aut o FM Open C en " hut As Is B,C D.E.F.3 1.5 SYD No A 1 Y See Note 10T o

Feedwat e r M-5 I.C. 55 Check Rev. - Open Shut Shut - - 18 - No A 1 Y
riew .

Feedwater M-5 0.C. 55 Check Rev. - Open Shut Shut - - 18 - No A 1 Y
Flow

Feedwater M-5 0.C. 55 Cate RM Man. Open Wut Shut As Is - 18 STD No A 1 Y

Feedwater M-6 f.C. 55 Check Rev. -- Open %.t Ehut -- - 15 - No A 1 Y
Flow

Feedwater M-4 0.C. 55 , Check Rev. - Open Shur Shut - - 18 - No A 1 Y
Flow

Feedwater M-4 0.C. 55 Cate RM Man. Open ""c u t Nt As Is - 13 STD No A 1 Y
RI hter Clean-up +6 0.C. 55 Check Rev. -- Oper. ht "but - - 4 - No A 1 Y
RI Water Clean-t'p M-6 c.C. 55 Care T!w Open Lt h L Is B,N.K,W 4 STD h A 1 Y' ' '

min Steam Drain M-7 T.C. 55 Cate Aut, n ,- @n e9 h is B,C,D,E,J 3 TD No A 1 Y See Notes 11.18- r
Main Steam Drain M-7 0.C. 55 Cat e Aut ** Open C;en Ne ?.4 Is B.C.D.E.J 3 STD No A 1 Y See Notes 11.18
Main Stems Drain %7 0.C. 55 Cate Au' a '" Ppe n Ta r. #? . is is B.C.D E.F.3 3 STD No A 1 Y See Note il

Spare %8 - - - - - - - - - - - - --. - -- Type "A" Yest
R RCET Re t ur n M-9 C.C. 57 Cate M1 't Open tYer th en- .h la -- 6 STD No B 1 Y

Shut
aftCLY Return M-9 I.C. 57 Cate Rw " ,m . Open open open- h: X- 6 STD No C 1 Y

Shut

O O O



.

a mn

| I)
i v

Table 2.2-6 (Continued)

g g [I{Actuation Valve Position*

of g e 5 e s e u :: ac-
wi *

[ E 20e" t* x o L.a r x = .

h- Ee j* j n. I Containment " .3 $ E I U U *~
e o ss

-. E 3 u% A uj 5 { |U 1 solation EE E$ U 0 E-. =
Line Isolated U2 E 50 $ U Er E di a. E Signal 5O cO EE dr EN Remarks.-.

H.aJ Spray M-10 1.C. 55 Check Rev. - Shut Shut Shut - - 4 - No A 1 Y
Flow

kCIC Head spray M-10 1.C. 55 Clobe RM Man. Shut Shut Shut Am 1s - 3/4 STD No a 1 Y
RCIC He.ed sprav W10 0.C. 55 Check Rev. - Shut Open Shut. - - 6 - No A 1 Y

Flow
RC I C 11. 44 Spr .s y M-10 0.C. 55 Cate RM Man. Shut Sh .t Sh se As is - 6 15 No A 1 Y
WCIC Nad sprav M-10 0.C. 55 Check Rev. -- Shut Open Shut - - 6 - No A 1 Y

Flow
RCIC inced spray M-10 0.C. 55 Clobe Auto RN Shut Open Shut As is A.C.S.Y 6 SM No A 1 Y

RHE IiTI M-11 0.C. 55 Cate RM Man. Shut Shut open As Is -- 10 STD Yes A 1 Y See Note 18
kHK t tT t M-12 0.C. 55 Cate RM . Mm. Shut Shut Oper. As is - 10 STD Yes A 1 Y See Note 18
xiin i PCI M-13 0.C. 55 Cate RM Man. Shut Shut open As Is - 10 STD yes A 1 Y See Note 18

CRD Net urn t RPV M-14 1.C. 55 Check Rev. - Shut shut Shut - - 3 - No A 1 Y
Flow

CkD Neturn to kPV M-14 0.C. 55 Check- Rev. - Shut Shur Shut - - 3 - No A 1 Y
Flow g

& CKD Return to kPV M-14 0.C. 55 Cate RM Man. Shut Shut Shut Aa *is - 3 STD No 1 Y tT1

'tPCS to EPV M-15 OC 55 Cate RM Man. Shut Shut Open As Is - 10 STD Yes A 1 Y See Note 18
W l
.a HPCs tes RPV M-16 0.C. 55 Cate RM Man. Shut Shut Open As is - 10 STD res A 1 Y See Note 18 PJ

.VRHR Dryuell Spray M-17 0.C. 56 Cate RM Man. Shut Shut Shut As Is A.1 14 70 No B 1 Y See Notes 8a.11.18 a
RHK Drywell Spray M-17 0.C. 56 Cat e RM Man. Shut Shut Shut As !s A.1 14 70 No B 1 Y See Notes Sa.11 O

Co
R S.V 8 30 No A 1 Y See Note 18,18 >Stoam to KHR HX M-18 1.C. 55 Cate Auto ItM Open Open Shut As is

V3.V4b. V
y

5
. Steam to RHM HX Dn M-18 1.C. 55 Clube RM Man. Shut Shut Shut As Is - 1 STD No A 1 Y See Note 12.1B
Stsam to KHR Hx M-18 0.C. 55 Cate Auto RM Shut Shut Shut As Is R.5.Y .V 8 M No A 1 Y See note 123 4

h-19 - - - - - - - - - - - - - - - - Type *A" Test

kiln hhutdoun Suet . M-20 1.C. 55 Cate Aut o RM Sht.t Open Shut As In A.C.S.T 18 36 No A 1 Y
Rilk Shutdown Suct. M-20 0.C. 55 Cate Auto RM Shut Open Shut As Is A .f: . S .T 18 36 No A 1 Y

NHM Dryuell Spray M-21 0.C. 56 Cate RM Man. Shut Shut Shut As Is A.L 24 70 No B 1 Y See Notes 84,11.18
kHR Drywll Spr.ny M-21 0.C. 56 Cat e RM Man. Shut Shut Shut As !s A.L 14 70 No B 1 Y See Notes 8a.11
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i Table 2.2-6 (Continued)
!

l. a
g

! J, Actuation Valve fonttinn $" $%-.

OO
21'
$ N mec e* - u ur ae .a t- 5 :- ::s . , . . .L,e 5 8 e -. e-,, - -- -

-
,i E ,3 ;>

- a - me -- 3-
!53 .{IIJ I ~$ I Ee Ee 2 2 $3 Containment

**

M} ; h
s. ? %3 E j E $% Isolation

| ** $ T ME Oe * ' " "" * * *"*L mE z v s. a. ' Remarks
| Line Isolated s. A > au > Signal

> 3p.. . 5 22 - - -- - - - - -- - - - -- - - - - Type "A" Test

khetu suppiv M-23 0.C. 57 Cate RM Man. Open Open Open- As is 6 STD No B 1 Y See Notes 19
Shut

*L N a lm Nen h M-23 1.C. 57 Care RM Man, Open shen Opeu- Shut X 6 STD No C 1 T See Notes IS
sNt

A t . 4= to uH Turh iv M-24 1.C. 55 Cate Auto D! Open Opes shut As is R,$,VI V2, 8 M No A 1 Y See Note 12
V 3.V4,V5 '

9. .nu i . wt h f o r h i n.' M-24 0.C. 55 Cate Auto R*t Dren Open 'but As is V I,V2,V3 4 20 No A 1 Y See hote 12

WhR sheit d.*n hssurn to M-25 0.C . 55 Clobe Auto 01 Shut Open Shut As Is A,C,5,T 10 21 NO A 1 Y See N<>te 18
Hs

NHw %utd.w ketuin to M-26 0.C . 55 G l ot,e Auto RM Shut Open shut As Is A.C.S.T 10 21 No A Y See Note 18
kx

IL'ac c or Water Clean-up W27 1.C . 55 Cate Aut o R1 Open Open Shut As In 8,N,K 6 30 No A 1 Y
Reac tor Water Clean-up W2 7 0.C. 55 Cate Auto RM Open Open Shut As Is B,N.K,W 6 30 No A 1 Y

Z
V.I.P. System A.S.C,6D M-25 0.C. 54 Ball Auto %n . Shut Shut Shut As is X 3/8 STD No NA 1 Y pr3 i

W2S 0.C. 54 Shear It'' ~ Sht shur sbut shut X 3/8 STD No NA 1 N See Notes 19.hf S 28 O.C. 54 check Rev. -- Open Open Shut - - 1/2 - Na NA 1 Y ge
W Tim u
W M-28 0.C. 54 Cate Auto Man. Open Open Shut Shut - 1/2 STD No NA 1 Y b

N
CKD Hydraulic M-29 0.C. 55 Cate Auto Man. Shut Shut Fhut As is X 3/4 STD Tes B 1 N See Notes 9,13 C3

1.C. 55 Check Rev. - Shut Shut Shut Shut - 3/4 -- Yes 5 1 N See Notes 9.13
F1w ';

Equipment Hitch $ 10 -- - - - - -- - - - -- - - - - - - Type "B" Teor

Personnel March M-31 - - - - - - - - - - - - - - - - Type "3" Test

Access Hatch M-12 -- -- -- - -- - - - -- - - - -- - - - Type "B" Test

Access Hatch M-33 - - -- -- - - - -- - -- - - - - - Type "B" Test

RER Pump "B" Suction b 34 C.C. Z Cate C' ". c Orc . "hu" open As !s - 20 STD Yes B 1 Y See Note 2R

RER Pump "C" Sue t iun M-35 O.C. 56 Cate P3t "% '%em. Oper: op+ * 'u is - 20 STD Yes B 1 Y See Note 2R

RHR Pump "A'' Suction M-ity 0.C. h Care Ut Ma Open Shut Op= n As I* -- 20 STD Yes B 1 Y See Nete 29

LPCS Suction M37 0.C. 56 Cate et Man. Open Open Open As Is - 20 STD Tes B 1 Y See Note 28

HPCS Suction 5 38 0.C. % Late R't M r. M @c1 open 4* To - 20 m Tes B 1 Y

RCIC Turttine Exhaust ei- b u.C. h Gtt IC T. a . J; s n cWn , mm * Ts -- B STD Mo B I Y See Notes 26.16
Shut

RCIC Turbine Embaust M- 39 0.C. h Globe Auto et Ope n open @ n- As Is L.V4 2 STD %> B 1 Y See Notes 2tt ,18

Vacuus Breaker Ehet
RCIC Turbine Fxhaust P- 39 0.C. % Check Key -- SNt Shut cpen- A.s !s - 8 STD No B 1 Y See Note 26

tF1w h*

G 9 9
-- .
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l-
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i . E Actuation Valve Position 8a e =
|

5"t
- -

3 38 : :
L : s - ;: _ :: sc-, < e

3 .: $ : g 8 :: .: :- t, ,z - . , u 1'

%. $$ *8

3"l }* "E
s. $ Containment "I $ E E D ". *

m 1, . ,

a; a u" * g t: Isolatten e t: T.: ; 1- *
ole o e I 5e wa == cei u e

| L6ae Isolated w. =
s. s. > gu w e ,g> o. x wz z e s. *% Signal aw uw as un m s Remarh

PCIC Vacuum Pump Disc. M-40 0.C. 56 Clube RM Man. Open Open open- As is - 8 STD No B 1 Y See Notes 86.18
Sht

RCIC Vacuus Pump Disc. M-40 o.C. 56 Check Rev. -- Shut Shut Open- - - 8 STD No B 1 Y See Note R6
Flow %ut

RCIC Pump Suction M-41 0.C. 56 Cate RM Man. Shut Shut Open A., Is - 6 STD No B 1 Y See Note 18,

RCIC Min. Flow Line M-42 0.C. % Clobe RM Man. Shuf Shut open- As Is I 8 STD No B 1 Y See Note 18
Shut

|
Supp. pool spray "A" M-4 3 0.C. 56 Cate Auto R4 Shut Sht Shut As Is U.L 4 STD No B 1 Y See Notes 8b.18
LPCS Test Line M-44' O. . . 56 Clohe Auto RM Sht Shut Shur As Is U.L 12 STD No B 1 Y See Note 18
RHR "A" Hs Condensate M-44 0.6 56 Cate Auto R*C Shut ht Shut As Is A.L.1 4 STD No B 1 Y See Note 18
LPCS Min. Flow Bypass M-44 0.C. % Cate Aut o RM Shut Shur Open. As is X 4 STD Yes B 1 Y See Note 18

Sht
RHR "A" Min. Flow Bypass M-44 0.C. 56 Cate RM Man. Shut Shut open- As Is X 4 STD Yes B 1 Y See Note 18

Shut

Supp. Pool Spray "B" M-45 0.C. 56 Cate Auto RM Shut Shut She As Is U. L 4 STD No B 1 Y See Notes 8b.18
RHR "C" Min Flow Bypass M-46 0.C. 56 Cate RM Man. Shur Shut Open- As is X 4 STD Yes B 1 Y See Note 18 ,, i

Sht M
RHR "B" Min Flow Bypass M-46 0.C. 56 Cate RM Ma3. Shut Shut open- As is X 4 STD Ten B 1 Y See Note 18 gp '

I Shut
gEd R)nt Hu "B" Condensate M-46 0.C. 56 Cate Auto 'tN She Shut Shut As is U.L X 4 STD No B 1 Y See Note 18 9RRR "B" Full Fbw & M-46 0.C. % Clobe - Aut o RM Sht Shut SMt As Is U.L 10 STD No B 1 Y See Note 18 e

Flush N

h.
RHR "C" Full Flow & M-46 0.C. 56 Clube Auto RM - ' Sht Sht Shut As Is U.L 10 STD No B 1 Y See Note 18

Flush
)

HPCS Test Line M-47 0.C. % Clube Auto RM Shut Shur Shut As Is B,L 10 STD No B 1 Y See Note 18
HPCS Min Flow M-47. 0.C. 56 Cate RM Man. Shut Sht Open. As Is X 3 STD No B 1 Y See Note 18

Shut

Cont rol Rod Drive Hatch M-48 - - - - - - - -- - - - - - - - - See "B" Test
Drywell Equip. Sump Dr. M-49 0.C. 54 Clube ' Auto RM apen Open Shut Shut B.L 2\ STD No B 1 Y See Notes 11.18
Drywell Equip. Sierp Dr. M-49 0.C. 56 Clube Auto RM Open Open Shut Shut B.L 2 STD No B 1 Y See Note 11
Drywell Floor Susp Dr. M-50 0.C. 56 Clebe Auto RM Open Open shot Shur B.L 2\ STD No B 1 Y See Notes 11.18
Brywell Floor Sump Dr. M-50 0.C. 56 Clube Auto RM Open Open Shut Shut B.L 2\ $1D No B 1 Y See Note Il

Cycled Condensate M-51 1.C. 56 Cate Man. - L. Shut L. Shut shut L. Shur -- 2\ ~ No B 1 Y
Cycled Condensate M-51 0.C. 56 Care Man. - L.Ehut L. Shut Shur L. Shut - 2\ ~ No B 1 Y

Instr Air-Cont " B" M-52 0.C. 57 Clube RM Me. Open Open Open- As !s - 1 STD Yes B 1 Y
Shut



Table 2.2-6 (Continued)

*

. 6 Act uat ion Valve Position n e ,

3 8 : :g: :
C 1"00"uj 5* * x < .

a u : : g e :: .:- tu, .

S$ $ u$ Containment *I $E EU U 7*s ,. "'

-E 3 0 3 1j ]{ }. ,

{O Isolation EE E%Y*1 . 1*. e
5 eu w

Line Isolated $2 5 s. U 5 Ux $z $ $ f Signal 3O CDES&2N Pesarks*
a.

Spare M-53 -- - - - - - - - - -- - - - - -- Type "A" Test

Hydrotren cas Control M-54 0.C. 56 Cate RM Man. Shut Shut Onen- As Is - 2 STD Yes 5 1 Y 2 valves in para

Shut

Hydrogen Cas Control M-54 0.C. 56 Cate RM Man. Shut Shut Open- As Is - 2 STD Yes B 1 Y 2 valves in para

Shut

Sp e r.. M-55 - - - - - - - - - -- - - - - -- Type " A" Test

shi C M-56 1.C. 55 Check Rev. - Shut Shut Shut - - 1 - Yes A 1 Y

Flow

S ui c M-56 0.C. 55 Check Rev. - Shut Shut Shut - - 1\ - Tes A 1 Y

Flow

S Rt r " A" IH =c M-56 0.C. 55 Explosive Open - Shut Shut Shut Shut - 1\ - ves A 1 Y

L*t

Shir "h" pi ne M-56 0.C. 55 Explosive Open - Snut Shut shut Shut - 1\ ~ Tes A 1 Y

L*f

Snir Byp == M-56 0.C. 55 Clobe Man. - L. Shut L. Shut L. Shut L. Shut - 1 - No A 1 Y

Spare M-57 - - - - - - - - - -- -- - - - - - Type "A" Test

> W56 - - - - - - - - - - - - - - - - Type "A" Test
g Spare D

>-* M-59 - - - - - -- -- - - - - - - - - - Type "A" Test N
d Spare

-- - - - - - Type "A" Test
Spare M-60 - - - - - - - -- - -

O
CDO

Spare 5 61 - - - -- - -- -- - - - - -- -- - - - Type "A" Test >

Spare M-62 - - - - - - - - -- - - - -- - - - Type "A" Test

Spare M-61 - - - -- - - - - - -- -- - - - - - Type "A" Test

Spare M-64 - -- - - - - -- - - - - - - - - - Type "A" Test

DW Pneumatic Purge M-65 1.0/ 56 Clube Auto RM DNn Open 5 hut Shut B.L.M.Z 1 STD No B 1 Y See Note 11

0.C.

Spare Wt6 - - - - - - - - - - - - - - - - Type "A" Test

Spare M-67 - - - - - - -- - - - - - - - - - Type "A" Test

# 9 e
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Table.2.2-6- (Continu:d)

. 8 Actuation Valve Position ! a e u
cI O $ 3 3 EE

s:i: aG"dj 3 'E ' E. > g :: e: :-
.

t3 20 : g s u- .m.
$ 1 }, Containment " .E $8EU d "*U. 3| v e. .

0* 5 { |C 1 solation EE 8 % Te * O 8.*

3 )* J[ f j @ n. O Signal "I O UOE5 h&N3E 3 o I. A
Line Isolated -22 ; gU g g a, Remarks

RR A Cylinder Line M-68 0.C. 57 Clob; Aut o RM Open Open Shut - L.B 3/4 STD No B 1 H See Note 28
RR A Drain Line M-68 ,D.C. 57 Clobe Aut o RM Open Open Shut - L.B 1/2 N No B 1 N See Note 28
RR A Shuttle Line M-68 0.0. 57 Clobe Auto RM Open Open Shut - . L.B 1/2 STD No B 1 N See Note 28
RR A Cylinder Line M-68 0.C. 57 Clobe Auto RM Open Open ' Shut. - L.B 3/4 STD No B 1 N See Note 28
kRK ryllnder I. I nc M-69 0.C. 57 Clobe Auto RM Open Open Shut - - 3/4 STD No B 1 N See Note 28
RNH Drain 1ine M-69 0.C. 57 Clobe Aut o . 101 Open Open Shut - - 1/2 STD No B 1 N See Note 28
kRR Shuttle Line M-69 0.C. 57 Clobe Auto RM Open Open Shut - - 1/2 STD No B 1 N See Note 28
rrt; evlind r 1.tne M-69 0.C. 57 Clobe Autn RM Open Open Shut - -- 3/4 SW No B 1 N See Note 28

prvwell in.trement Supply M-70 0.C. 56 Check Rev. - Open Open Shut - - 3 -- No B 1 Y See Note 25
Flow

prywett In=trument Supply M-70 0.C. 56 ': lobe Auto RM Open Open Shut As is B.L.M.2 3 STD No B 1 Y See Note 25

Servi.y Air M-71 1.C. 56 Clobe Man. - L. Shut L. Shut L. Shut As Is -- 2 - No B 1 Y
scrwh c Air M-71 0.C. 56 Cinbe ~ Man. - L. Shut L. Shut L.Shuc As is - 2\ - No B 1 Y

H1*rs Relief Vent M-72 0.C. 56 Relief Over - -Shut Shut Shut - - 1 - No B 1 Y Set $ 100 PSIC
Press. See Note 18 g

RHR RetLef Vent M-72 0.C. 56 Relief Over -- Shut Shut Shut -- - 2 - No B 1 Y Set 9 500 PSIC m
Press. See Note 18p

g u'CS Relief Vent M-73 0.C. 56 Relief Over - Shut Shut Shut - - 3 - No B 1 Y Set @ 500 PSIC g

M Press. See hote 18 y
D NHR ltvllet W-nt M-73 0.C. 56 Relief Over - Shut Shut Shut - - 1 - No B 1 Y Set 9 250 PSIC e
# Press. See Note 18 N

NitX Rettet Vent M-73 0.C. 56 Relief Over - Shut Shut Shut - - 1 -- No B 1 i Set @ 500 PSIC $
Press. See Note 18 >

KHR Vent f|x* A M-73 0.C. 56 Clobe RM Man. Shut Shut Shut As Is - 1h STD No B 1 Y See Note 18
RHR Vent Hx-5 M-73 0.C. 56 Relief over - Shut Shut Shut - - 4 - No B 1 Y Set @ 75 PSIC.

Press. See Note 18
1.Pru kelle Vent M-73 C. . 36 Relief Over -- Shut Shut Shut - - 2 - No B 1 Y Set $ 100 PSIC.

Press. See Note 18

prywell chliled Wt r. "n" . M-74 0.C. 56 Cat e Auto RM Open Open Shut As Is B.L 8 STD No B 1 Y "B" Open when "A"
Shut

prywell rhliled Wtr. "B" M-74 1.C. 56 Check Rev. - Open Open Shut - - 8 - No 8 1 Y "B" open when "A"
Flow Shut

urvwell Chilled vtr. "B" M-75 0.C. 56 Cate Aut o RM Open Open Shut As Is B.L 8 SW No B 1 Y "B" Open When "A"
Shut

Drywell Chilled Wtr. "B" M-75 1.C. 56 Cate Auto RM Open Open Shut As Is- - 8 STD No 8 1 Y "B" open when "A"
Shut
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)' Table 2.2-6 (Continued)
:

|
4
_

s

g =
6-

J Actuation Valve Position | | g"
| ,. ,

a u o e ec* u
-. me 5 -. so e c ev i.a

x. < e ea ee o uV w 4
"3 0 *4 A e y as e e e In 3

h5 D $ 3 0 5$ "I E m N 3 s*V " *
.-.

h EJ I
" Containment ,t |C 3gC $I 2e 8 e, | "{3

*

7hf ;g g up 77 gg y. g % Isolation 33 ,0.3 73 *
, ,

S5V) 1. i ne- Isolated 6" > > 6E * 3' * * * 8'*- Signal d" U* W* *P Remarks

d pr o. l ? <hilln! War. "A" M-76 0.C. 56 Cate Auto RM Shur Shut Shut As is B . I. 8 STD No B 1 Y "A" open when "B"
4 shut

or u.1 I eiiltot tJt r . "A" M-76 1.C. 56 Cate Auto FJ1 Shut Shut Shut As is B,L 8 STD No B 1 Y "A" oepn when "B"
shut

j Drywell Chilled Wu M-77 0.C. 56 Cate Aut o RM Shut Shut Shut As is 9,L 8 STD No B 1 Y "A" open when "P"
'

"A" shut

Drywell Chilled Wtr. M-77 I.C. 56 Check Rev. -- Shut Shur Shut -- -- -- -- No B 1 Y "A" Open wt.e n "B"
" A'' Flow shut

Through Drywell Floor M-73 -- -- - -- -- -~ -- -- -- -- - -- -- - - -

| Through Drywell Fluor M- 79 -- -- - -- - -- - -- - -- - - -- - - -

Through Drywell Floor M-80 - - - - -- -- -- - - - -- -- - - - -

j

j Through Drywell Floor M-81 -- -- - - - -- -- -- -- - - - - - - -

| Through Dryvell Finor M-82 - -- - -- -- - - -- - - -_ __ - - . _

) Through Drywell Floor M-81 - - -- - - - -- -- - .. - .- . . . Z
tT1

i d Through Drywell Floor M-h4 -- - - ~~ - - -- - -- -- __ - -_ - . .

1

f. H Through Drywell floor M-MS -- -- - - -- - -- -- - - -. -- . . .
N

A e
$ N Through Drywell Floor M-86 -- -- -- - -- -- -- -- -- - -- -- -- - - -

N

| Through Drywell Tloor M-87 -- -- -- -- -- -- - -- -- -- -. __ .. - - . Oi

CD

j Through Drywell Floor M-M8 - - - -- - -- -- -- -- - __ _ _ _ >

Through Drywell Floor M-89 -- - -- -- -- -- -- -- .- - -- - -- . . _

- Through Drywell Floor M-90 -- - -- -- - - - -- -- - -- . -- - - .

I Through Drywell Floor M-91 -- -- - -- -- -- - -- _. -- - -- - - _ _

;

! Through Drywell Floor M-92 -- - -- -- --- -- -- -- - -- -- -- -- - - -

- f.A. tartlon Fs . Cont. M-91 1.C. $6 Clobe Auto 101 Open Open Shut F.C. E,1,M,Z 2 STD No B 1 Y
I 0 .cn Open $but F.C. B,1,M,Z 2\ STD No B I Y!.A. % tton pr. Ltnt. M-93 0.C. 56 Clobe Aut o Pt 1

Sparc M-94 - -- - -- -- -- -- -- -- -- -- - -- * - - Type "A" Test

j instr. A i r -t'en t . ".t" M-95 0.C. 57 Clnbe RM N m. Orw n Open Open- As Is -- 1 SW Yes B 1 Y
i Shut

MA6 -- -- - -- ~~ -- ~~ -- - -- - -* -- - -

!

,

(

(

f
i

O O O
_ _ _ _ _ - _ _
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Table 2.2-6 (Continued) -

.

$ Actuation Valve Position * a |..y: : ,

g a sa : :og : a g . - : : au i
--

s :: : g je. $e l
:: :- set i

-- ~ e e' ~'e e v 6 g Containment "j y @ $D 0 8 8g
-. U uO O * ** " * g0 laolation gg8gM 7% * ,

Line Isolated 22 0 - @ s; j tf a j di 2 md Signs! 30 C" d S $" Remarks
|*

p

kHR Ne t te r vent w, M-97 0.C. 56 ke llef Over - Shut Shut Shut - - 1\ - No B 1 Y Set S 500 PSIC
>
,

prese See Note 15 iNHH Re|[c( Venta M-97 0.C. 56 Relief Over - Shur Shut Shut -- -- 2 - No B 1 Y Set # 150 PSIG
press See Note 18 fkHN #ctlet vent. .M-97 0.C. 56 Relief over -- Shut Shut Shut -- - 2 -- No B 1 Y Set 9 500 PSIC '

presa See Note IR
klik kellef vrot. 5 97 0.C. 56 Relief Over -- Shut Shut Shut - -- 2 - No B 1 Y Set e 500 PSIC ;press See Note 18 ;kHM Hx "B'' veni M-97 0.C. St. Clobe RM Man. Shut Shut Shut As Is - 1\ STD No B 1 Y See Note 18 L

VtlR Test tinc "A" M-98 0.C. 56 Clube Auto RM Shur Shut Shut As Is A .1. 10 STD No B 1 Y See Note 18
|M 99 .. .. -. .. .. - .- - -- -- -- - - - Type "A" Test I

M-100 - - - -- - - -- . - - - -- - - -- - - - Twpe "A" Test
. Drywell Purge Inlet M-101 0.C. 56 Butterfly Auto RM Shut Open lihu t Shut B,L,M,Z 18 5 No B 1 Y See Notes 11,18

,Drywell Purge Inlet M-101 0.C. 56 Butterfly Auto RM Shut Open Shut Shut B.L.M,Z 18 5 No B 1 Y See Note 11 f

EDrywell Purge Exhaust M-102 0.C. 56 But t e r fly Auto RM Shut Open Shut Shut B.L.M,2 IS 5 No B 1 Y See Notes 11,18 i' Drywell Purge Yahaust M-102 0.C. 5t. Butterfly Auto RM Shut Open Shut Shut B.L.M,Z 18 5 No B 1 Y See hote 11 |
Drywell Putge Inhaust M-102 0.C. 36 Clobe RM Man. Shut Shur Shut Shut - 2 STD No B 1 Y See Notes 11.18 .y ,Drywell Purge Enhaust M-102 0.C. 56 Clube RM Man. Shut Shut Shut Shut - 2 STD No B 1 Y See Note 11%~ f

I Supp. Chamber Purge M-101 0.C. 56 Rutterfly Auto RM Shut Open Shut Shut 9,L.M,Z 11 5 No B 1 Y See Notes 11,18 )
.[ Exhaust *

,y supp thelwr Purge rxh. M-101 0.C. 56 Butterfly Auto RM Shut Open Shut Shut B.I.M,Z 11 5 No B 1 Y See Note 11 *

Combustible cas Control 5103 0.C. 56 Clobe RM Man. Shut Shut open- Aa Is - 2 STD Yes B 1 Y 2 valves in para, y
shut C3Combustible can Control M-101 0.C. 56 Clobe RM Man. Shut Shut open- As Is - 2 STD Yes 8 1 Y 2 valves in para. 00
Shut !

Supp. Chamber Purge M-104 0.C. 56 Butterfly Auto RM Shut Open Shut Shut B,L M,Z 11 5 No B 1 Y See Notes 11.18 |Inlet
iSupp. Chamber Purge M-104 0.C. 56 Butterfly Auto RM Shut open Shut Shut B L M,Z 11 5 No B 1 Y See Note 11 1

Inlet
!Supp. Chamber Purge M-104 0.C, 56 Clobe RM Man. Shut Shut Shut Shut 2 STD No B 1 Y See Notes 11,18 l

Inlet *

Supp Chamber Purge M-104 0.C. 56 Clube RM Man. Shut Shut Shut Shut 2 STD No B 1 Y See Note 11 ?Inlet

RCIC Steam Vacuum BKR M-104 0.C. 56 Clobe Auto RM Open Open Open- As is L, V4 2 STD No B 1 Y
Sht.t I

|
'

L

[

t
t

I

I

!
e

b
t

i

i
?

I
~_. __ _. . _ ._ . _._ _ __ _ _._ _ _ _

-



Table 2.2-6 (Continued)

8
- b Actuation Valve Position n m 6,

I 3 EEEI U 7 0 12 a G "
o

Sj E E x x < .*

* ;* A 4 | 8 US .4"s . - u usz .a I$0 $D U s *

h } Y w$ Containment8. .j - e a.

fh[[ E[is lation e

U. a. "$ v E. E U e [r
o > > s mE z m a- s. 6 Signal .a - u- wm m e Remarks

Line Isolated

RHR Relief Valves Dis. M-10$ 0.C. 56 Relief Over -- Shut Shut Shut - - 8 -- No B 1 Y Set 9 500 PSIC
See Note 18press.

RHR Relief Valves Dis, M-105 0.C. 56 Relief over -- Shut shut Shut -- - 8 - No B 1 Y Set 9 480 PSIC
See Note 18press.

RER Relief Valve Disch. M-106 0.C. 56 Relief Over - Shut Shut Shut Shut -- 8 - No B 1 Y Set 9 500 PSIA
See Note 18

press.

RHR Relief Valve Disch. M-106 0.C. 56 Relief Over - Shut Shut Shut Shut - 8 - No B 1 Y Set 9 480 PSIA
See Note 18press.

Vacuum Breakers Lines M-107 - - - - - - - - -- - - - -- - - - Through Drywell
Floor

Vacuum Breakers Lines M-108 -- - - -- - - - -- - -- - - - - - - Through Drywell
Floor

Vacuum Breakers Lines M-109 - - - - -- - - - - - - - -- - - - Through Drywell Z
Floor ITJ

[ Vacuum Breakers Lines M-110 - - - - - -- - - - - -- - - - - - Through Drywell
Floor

p D
Instrument Lines 1-1/ - - - - - - - - - - 3/4 - - B 1 No See Notes 21.22$ 23,24 except $104 for lines listed m

>below

Rectre Pump Seal Purge 1-50 1.0./ 55 Check Man. - Open Shut Shut - 3/4 - No B 1 Yes See Note 27

0.C. Clobe Open Open

H Air Shape Return 1-7A 2 /0.C . h Glot e Auto RM Open- Open- Open- Shut B.L.M Z 3/4 STD No B 1 Tes See Notes 11.18
Shut Shut Shut

D.W. Atmow haple 1-11A 2/O.C. 56 Globe Auto RM Op*n- Open- O pe n- Shut B.L.M.Z 3/4 STD No B I Yes See Notes 11.18
Shut Shut Shut

Air Sample 1-19A 2/0.C. 56 C lobe Man. - Lw ked Shut shut - -- 1/2 - No B 1 Yes See Notes 11.18

-D Shut

Reactor Recirc. Sample F 1.C./ 55 Globe Auto RM Open Shut Shut Shut B,C 3/4 STD No B 1 Yes

0.C.

Rectre. Pump Seal Purge 1-21C 1.C./ 55 Check Rev. - Open Shut- Shut- - - 3/4 - No B 1 No See Note 27

0.C. Clobe Flow open Open

Supp. Ch.4mber Air Sampl. 1-21A 2 /0.C. M C lube Auto Di Shut Shut shut Shut B.L.M Z 3/4 STD No B 1 Yes See Notes 11.18

G G e
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| Table 2.2-6 (Continued) 7
c

.

)
*

8 Actuation Valve Position 5 gI%. * w g

3 $. <
# * 2D w a
8

n

,s
.

i sm .. , u o. -.- - e - .: : 9, 8 .: :. :. ; --

$.z--

{
. Containnent.. E. .o u ms o. w u .-> >

J

d.a w5 M s% $% *
;.5 E $e Isolation

7 %$ % N' O T T3 $3 d .o m evw wu
j Line Isolated

-- - - - - - - - _" _" " Signal
_ _ _ _ _ ,

8" 8"
.

> "E "E 85 * Remarks
1 .

;j ws., ch.mh r Air 1-29A, 2/0.C. Sh Clobe Aut o RM Shut $but Shut shut B L.M,Z 3/4 STD No B 1 Yes See Notes 11.18
'

3. .mp . D

A i r s mp i .%..... ..e 1-50A, 2/0.C. 56 Clube Man - Shut Shut shut - - 1/2 -- No B 1 Yes See Notes 11,18
,1 Ur.ip a

U.W. \t h.J 5mg. b r 1-65A 2/0.C. 56 Clobe Auto D1 Open- Open- Open- Shut 8,L,M,Z 3/4 STD No B 1 Yes See Notes 11,18
Shut Shut Shut

s. . r s.i t . i s f t. l i, e C.O. 2/0.C. 56 Clobe Man. ~ Shut Shut Shut - -- 1/2 - No B 1 Yes See Notes 11.18
'

; telve-
1

t i r S. imp h N.L t-66A J/0.C. 50 Clobe Han. - Locked Shut Shut - - 1/2 -- No B 1 Yes See Notes 11,18
i

| Shut
i

Air 5.imple 8,C. 2/O.C. 56 Clube Han. - Locked shut Shut - - 1/2 - No B 1 Yes See Notes 11.16 |j
j kc. a rc Pump D.F. Shut
*

}.
Air Ramp i .- t-67A 2/0.C. 56 Clube Man. -- 1.ocked Shut shut -- -- 1/2 - No B 1 Yes See Notes 11,18

Nec a r- hemp ". hut
.

j Air .s.mple B.D. 2/0.C. 56 Clube Man. -- Locked Shut Shut -- -- 1/2 - No B 1 Yes See Notes 11,18 Z
j Erc i r.- t'.ier D,P Shut (T1

$ 3 1-55
-- - - - - - - a-- -- - - - - - - - Through Dryvell Ts,

' Floor Ni D
j u l-63 p

1-70 - -- -- -- -- -- -- - -- -- -- - - - - - Through Drywell yi
Floor og

| to >1-104
i

:
I
a

.

|

!
i
.

. .

s
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i
6
'

l
e

'
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i
1

i.

I
t

___ _ _ , _ . - __ . __._ _



NEDO-24708A

Table 2.2-6 (Continued)

Signal Description

A Reactor Vessel Low-(Level 3) Water Level
B Reactor Vessel Low-(Level 2) Water Level
C Main Steamline High Radiation

D Main Steamline High Flow

E Main Steamline Low Pressure
F Main Steataline Tunnel Leak Detection (High Temperature or High

A Temperature)

G Shutdown Cooling Reactor Pressure High
H

J* Condenser Vacuum Low

K Reactor Water Cleanup High Differential Flow

L Drywell Pressure High

M Plant Exhaust Plenum High Radiation

N RWCU Leak Detection (High Temperature or High a Temperature)
P High Steamline Pressure

Q Low Dilution Flow or High Leakage Flow

R RHR/RCIC Combined Steamline High Differential Pressure (High Flow)
S RHR Equipment Area leak Detection (High Temperature or High*A

Temperature)

T RHR Shutdown Cooling Flow High

U Reactor Vessel Low (Level 1) Water Level
V RCIC System

(1) Steam Tunnel Leak Detection (High Temperature or High
a Temperature)

(2) RCIC Equipment Area Leak Detection (High Temperature or
High A Temperature)

(3) High Steam Flow
(4) Low Steamline Pressure
(5) High Turbine Exhaust Pressure

W High Temperature at Outlet of Cleanup Non-Regenerative Heat
Exchanger or Standby Liquid Control System Actuated

X Close Through Electrical Interlocks with Other Valves or Pump Motors
2 Refueling Floor Exhaust Radiation - High

RM Remote Manual From Control Room

* Bypassed when turbine stop and bypass valves shut, reactor pressure less than
1050 psia, and bypass switch in the " Bypass" positior , and the mode switch is
in Startup/ Hot Standby, Shutdown, or Refuel positions.

4-146
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Table 2.2-7

BWR/6 ISOLATION SYSTDI
c ..

Actuation Valve Position y g ga; 3
--- --- - - - - - ~ - - - - ~ ~ - -- Es; n, s u o e e

4, . a G"* "a i! Fa i t
*

c .
*f 8 0m e4 U"g. $ 3 00 N = s u uw a

$ Containment " .E $8 ED il" *""$$ % 3 "3. m 6., a
O EdE 3 uO 3 M4 0* G U % *O Isolation EE E% %O

"Eg a C Remarks8et M8 tt"4 ' E$ $ 40 E EE 50 $ $ s 3 0 Si gna L E CS da

.turl Pool Coulang 4 1 56 Clo- tt.snu.a t None 1.ocked Open 1.nc ke.1 N/A Manual 3h N/A No B 1 No

b Caranup - sure Closed C l u seil (Type
Transler Tube Door- "8"

Test)

Nuric r Itoiles - 5 0 55 Gluine Piston Self Open . Closed Closed Fail C D,F, 28 (Note Yes A I Yrs
fla a n St c.ra 1.iucs Clumed P,E,N 1) 3

Minimum

i Globe Piston Scif Open Closed Closed Fail C,U,F, 28 3 A 1

Closed P.E,N Hinimum %
8,0 Glube Electric Ha nu.n l Open finsed Cluded As is C,D,E, 15 6.1 A 1

3
i P F,N 62

eW M&
y Nuclear lloster - 6 0 55 Glolee Piston Self Open Clused Clu:,c l Fail C,D,F, 28 .5 Yes A I Yes o

t'a.n Stram 1.ines Closed P,E,N Ninimum y
I Globe . Piston Sell open Closci Closed Fait C.D,F, 28 3 A I

Clused P.E,N Hinimuan

O . Globe Eleitsee Manu.e l Open Closed C l us cil As la C,0,E, 15 6.1 A I
F,P,N

Nuric - Itoiler '- 7 o 55 Globe Piston Self Open Closed Closcil Fall C ,1), F , 28 3 Yes B 1 Yes
H e in bseau l.ines Closed P.E,N tlinimum

I . Globe Piston Sc!f Opers CloscJ Closcil fail C,0,F, 28 3 A I
Closed P,E,N Flin imus

Nuclear fluiles - 10 0 55 Gate Electric flanual Open Closed Closed As is RM 24 120 Yes B I Yes

Fee.lwa t e r inlet

O Check (3) Self Open Clused Cloord Fast Reverse 24 A I Yes
Cl oaril Flow

I Chesk Proccas None Open Closed Closed N/A Heverse 24 N/A A I Yes
Flow

HilR Pump "A" 11 0 '56 G.s t e Electric M.a nu.e l Open C l o:.cil Open As Is Itti 24 124 Yes 11 1 No

Les t on

kiln Pump "it" 12 0 56 Cate Elcet ric Manual Opras Closed Open As is RM 24 124 Yes B l No

Sustsun



Table 2.2-7

BWR/6 ISOLATION SYSTEM (Continued)
Actuation Valve Position *

, g
_ _ _ . . _ - - _ . __ g 3 g

, , ,
. .

"L T: a Gaij 5 5 * < .

3 ;" & e, C 8 22 .4 t' isn , . n u
g. v. 5U $ 7 0 w$ Containment "I $$ EU U E" *

e c= =

MU 3 u5 3 3E OO 0 $ $ $C isolation EU $e UU T 5 E

I.ine laulated U$ 0 $U O UE $2 0 $ 0 SO Signal 30 0O dO Sr N Remarks
*

RHR Pmnp "C" 13 0 56 Cate Electric M.iual Open Closed open As Is RM 24 124 Yes B I No

Suetion

Hint Heactor Shut- 14 0 55 Cate Electric Manual Closed Open Closed As is A,U,M 20 29 Yes A I Yes

down Cooling
Suction I Gate Electisc Manual Closed Open Closed As Is A,U,M 20 29 A I Yes

Stram Supply to RHR 17 1 56 Cate Electric Manual open Open Open As Is J.K,T 10 20 Yes A I Yes

cud itCIC lurbane
Z

O Cate Electric Manual Open Open Open As Is J,K,T 10 20 A I Yes g
Ob

1 Clotte Electric Manual Closed Closed Closed As Is J.K,T 1 29 Yes A I Yes I
Nw >>

co RClc & kHR to 18 I 55 Check Note 3 None Closed Closed Closed N/A Reverse 6 N/A Yes A I Yes N

liced Spray Flow $>
0 Check Note 3 None Closed Closed Closed N/A Reverse 6 N/A A I Yes

flow

0 Gate Electric Manual Closed Open Closed As Is RM 6 15 A I No

O C l ol>e Electric Manual Closed Closed Closed As is A,U M 6 63 A I Yes

O Cl;ec k Process None Closed CloscJ Closed N/A Reverse 6 N/A A I Yes
Flow

Nuclear Boiler - 19 0 55 Cate Electric Manual Open Closed Closed As la C.D.F. 3 15 Yes A I Yes

M:in Steam Drains P.E.N

1 Cate Electsic Manual Open Closed Closed As Is C,D,F, 3 15 A 1 Yes
P.E,N

Kith Heat Exchanger 20 0 55 Cate Electric Manual hen Open Open As is FM 18 78 Yes B I No

"A" t o Li'C l

1 Cate Electric Manual C l e r. ed Clnsed Open As is RM 14 22 A I No

I Check Note 3 None C t ::.e 1 -- Open as Is Reverse 14 N/A A I No
Flow

* O O
_
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Table.2.2-7

BWR/6 ISOLATION SYSTEM (Continued)

Actuation Valve Position ,
.,

Jw- 3. : 9 : :.
S .: : A A

! 8 .* ' -% o . u o
"8 ". R O $ :- ~"O -: ,' "

" t 4 -| $
.23 Containment ,5 gg 3g :: g

3 : ;;; : 21 : c 3 P# .j tO* s-
"

j. 8. |-* *3J ,

I"? 'LI'" 3M 3$ NT [ % $I
$.a. %S :a.I I{U 1EY. a. .

w o Sianal .a v uw s.a in sa e Remarkse x ax z m a.
| Lt e Isolated o sa . :,

suppression Pool- !!9 0 .RGI, Globe. Electric Manual Open Open Open As is kN 3/4 28.4 Yes B I Yes

..Levil Instrumenta il

Suppression Pool' 120 0 .kGl. Globe' Electric Manual Open Open .Open As Is RN 3/4 28.4 Yes B I Yes

Level Instruments 11
"

0 'Clube Electric Manual' Open Closed Closed As Is C.D.E 15 6.1 A 1 Yes

F.P.N 2:

.Eucicar lloiler 8. O SS Globe Piston Self Open Closed Closed Fail C.D,F 28 3 A I Yes
Closed P.E minimum .,.Mais Steam N

r- Lires V

$ I' Clube Piston Self Open Closed Closed Fall C.D.F 28 3 A I Yes $H,

OOClosed P.E.N minimum p'

| 0 . G1t be Electric- Manual Open Closed Closed As Is C,D,F 14 6.1 A I Yes
P,E,N

, Nuclear Boiler 9 'O 55 Cate Electaic Manual Open Closed Closed As Is RM 24 120 Yes B I Yes

Fesdw. ster Inlet
0 -Check (Note 3) None . Opcia ' Closed Closed fail Neverse 24 N/A A I Yes

Closed Flow i

!

I Check Process None Open Closed Closed N/A Reverse 24 N/A A I Yes
Flow

|
!

I

I

t
'

!

.



Table 2.2 7

BWR/6 ISOLATION SYSTEM (conPimied)
a Actu.ation Valver Position

Jw 3 .

$ $ %82 %
.

a . S v% 2 A
*

u 14 3" 3. R b d L "O *a " "
t* jt t 4 | 3 : :: : 27 & 3 P

" s*-

s .: : : : 8. a ea conte. ent
- x

.c =a a5 :: :.
tE O "$ vt 1 t" t 'd a 2 B; 1 "l * * * - ,T Sa E'l ;i [r

.*
a. M O R' *I,esa isolated a. a. u > mx x w p. a. s Signal 4w uw v m H Remarks

Daywell Famoson IO9A O 56 Glube Elettric Manual Open~ Open Open As is RN 3/4 28.4 No B I YesPrvJust Monttur
S a.s> l e I Globe Electrac Hauual Open opeu Open As Is HM 28.4 B I Yes

Dsywell Finnoun 10'J B O 50 Globe Electric .'1. .a41 Open Opeu Open As is kN 3/4 28.4 No B I YesPrrdust Hoottor
Sample Return I Globe El.rc t ri c Manual Open Open Open Am 16 RM 28.4 8 I Yes

Containment Prensure 1090 0 ngl. Globe Electric Hanual Open Open Open As la Rf: 3/4 28.4 No B 1 Yesin t riusent (Nerrow 11
Ram e) Z

- M

8e IItcgested Leak Il0A I 56 N/A N/A N/A N/A N/A N/A N/A N/A 3/4 N/A No B I No ([ N:t3 Test Dryvell
u Prrsure (type e
O lu:truacnt 3 "

test) O
>Intsgrated Leak Il0C I 56 N/A N/A N/A N/A N/A N/A N/A N/A 3/4 N/A No B I NoQ te Test Verila-

cztton Flow (type
II:truments B

test)
lit"arated Leak ll0F 1 56 N/A N/A N/A N/A N/A N/A N/A N/A 3/4 N/A No B I NoR :t Tr Test Contaria-
me:t Ps essure (type
Irrtruments B

test)

Suppiession Pool 113 0 RGl. Globe Elettrac Hanual Open Open Open As Is HM 3/4 28.4 Yes B I YesLev 11 lustruments 11

Suppreaston Pool 114 O RGl. Globe Electric Hauual Open Open Open As is kn 3/4 28.4 Yes B I YesLev 21 lustruments 11

Supprennton Pool als O ngl. Globe Electrac Manual Open Open Open As is kN 3/4 28.4 Yes B I YesIxn t Ins t rument s 11

Supprrsmson Pool 116 0 kGl. Glube Electric Manual Opra Opeu open An is kN 3/4 28.4 Yes B I Yeslavil lust s um nt s 11

Ss pprems sou Pool ll? O kGl. Globe Electric Manual Oprn Open Open As In kM 3/4 28.4 Yea h I Yes1.?st lustruments Il

Suppreusson Pool llo 0 kGl. Gfutic Elettrac Hanual Open Open Open Am is kN 3/4 28.4 Yes H I Yes1. eval is.strsment s 11

9 O O
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Table 2'.2-7

BWR/6 ISOLATION. SYSTEM-(Continued)
e Actuatten- V.stve Poultion e

N N 3 %0u ; . -

S ,, % 2 /:
e

- *:52 % - c- e. ..

-d' %- HO E a*. " . '
""$' $ |3 e ' $. ' E'- 'a :

t ,o-y- ,s:.r- t. ;- - g- o, : ;;; m g7 g, =
-

'EJ ;I "0 $ Eo 5e { 3. g3 Cunt a a.nment ,g go c; g. e
u ,

"N. v . e - U l -.: El 'S '$ Isolation 33 3g y, g ; g,- [U $ T U o oe
._ . ..- _ _ . ..c .. ._ a -.

Signal-~ aw uw as m cr m H Remarks1.i ne' isola t ril as > > 0 T. m F. Y m a- + . *
- - --

Drywell Picssuse ' 10JD_ O 1kGl. Globe Electric Manual, Open- Open Open As la RM 3/4 28.4 Yes B I Yes
lastrument (Wade. Il

Ra sige )

' Containasent' Pressure 103D .O hGl. Globe Electric ~ Manual .Open LOpen Open As is RM' 3/4 28.4 Yes B 1 Yes
. Inst n ument (W Je- 'll-

Range)'

: Containment Pressure; E 101.D 0 .NGli Giul,e Electric Manual Open Open Open As is RN 3/4 28.4 Yes B I tes
Air Instrument (Wide II - z
.kange)

6 Drywell Hydrogen -.106 A .O 56 Globe . Electric Manual Open Open Open As is RN 3/4 28.4 Yes B I Yes 1

[ Analyzer Sample $
t/s

'

I Globe Elec t ric , Manual. Open Open Open As la RN 3/4 28.4 Yes B I Yes 4
w- o

. -
.

.
, os

.Drywell Hydaogen- 1068. O 56 . Globe Electric Manual Operi Opn Open As Is hM 3/4 28.4 Yes B 1 Yes >
, Analyzer Sample
RetusuL I; Globe Elettric Hanual Open Open Open As la RH 3/4 28.4 Yes B 1 Yes

Containment flydrogen ' 106D 0 56 Globe Elettric Manual Open Open Open As !s RN 3/4 28.4 Yes B 1 Yes
Analyzer Sample

i . Globe. Electric Manual Open Open Open As is RN 3/4 28.4 Yes B I Yes

Cont a i nsnes.t Hydrogen 106E O 56 . Globe Electric Manual Open Open Ope. As is RM 3/4 28.4 Yes B I Yes
Analyzer Sample
Retnin' I Globe Elect ric Hanual ,Open Open Open As la RM 3/A 28.4 Yes B I Yes

Costainmeut HyJrores 107A O .56 Globe Electric Hanual Open Open Open As is RM 3/4 28.4 Yes B I Yes

Analyzer Sample .I- Globe Elcetric Manual .Open Open Open As Is RM 3/4 28.4 Yes B I Yes

' Containment Hydrogen 107H O '% Globe Electria. Manual Open Open Open As Is kN 3/4 28.4 Yes B I Yes
Analyzer Sample
Retuin I Cl ul.e Elec t ric Manual Open Open Open As Is HM 28.4 B 1 Yes

Drywell IlyJrogen 'n /D' O 56 Globe Electric Manual Open Open Open As Is RN 3/4 28.4 Yes B I Yes
Analyzer Sample

i Globe Electric Hanual Open Open Open As is RN 3/4 28.4 Yes B I Yes

Drywell Hydrogen 107E O 56 Globe Electric Manual Open Opest Open An 1h RM l/4 28.4 Yes B 1 Yes
, Analyzer, Sample
'keturn-

1 Globe Electric Manual Open Open Open As Is RN 3/4 28.4 h I Yes
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Table 2.2-7

BWR/6 ISOLATION SYSTEM (Continued)
. 3 . _ . . . .. __ _ _ __ _'s s i t i on_ _ _ _ _ _ _g g - e u

Artu,itton W I ve l, e,

,

s; e. ,es .eu :s u .> e
o2 e c e s . me i. o

Om S D d Y In O iI"^ " "
", . x$ :

$
o oo s e = =m o x .u.,.a w o. Ue, . =2 .s u .4 o a ea w c: e >. u a.

fJ d O. 8e { 3 y Cont a a runen t , fj go S" g* #' * *
u ,

UE % 'p! U % U3 % 'E .! : 8 Isa14tiaa S .5 M R* *
o 4

** " p eu u a. 2 mr :,- m o. s. gnal '- L' " ' ' ' " U " H H m rksSiI.i n.e. I s. u l a t e.l
. . . . .. __ __ _. . -.. - -

kbtu pump 87 1 % Cate Eleitric Ma nu.s t Open Open Clused As la B,D,Y 6 30 Na A I Ye:,
St.steou ll, L

o G.ste Llest:it Manu.e l Open Open Closed As is W,ft,Y 6 30 A I Yes
I.B D

k W u puu.p 88 I 55 Cate Electric Manual Open Open Closed As is D.B,Y, 4 ZI No B I Yes
Din han ge L ,Il

O Gate Eleatret Nanual Open Open Clused As is B.W,Y 4 21 B I Yes d.'
MI. , D H
8

( St i..tby Service 89 0 56 Globe Elettric Manual Open Open Open Fail RN 2 7.5 Yes B I Yes b
W W. ster Supply "A" Open &
Ut N
N o

I Cheek l'r ot e s s Manual Open Open Open N/A N/A 2 N/A B I Yes CD
>

Sten.lby Servic.? 90 | % G l ol.c Elettric Manual Opcie Open. Open fail Iel 2 7.5 Yes B I Yes
Witer hetnen Opesi
"A"

O G i ul.e Electric Manual Open Open Open Fail 101 2 7.5 B ! Yes
Og.cn

Standby Service 91 1 56 Gl ul.c Electric Nanual Open Open Open Fail RM 2 7.5 Yes B I ves
W.eLer krtuan "B" Open

O Globe Elestric Ma nn.n l Open Open Open F.s i l RM 2 7.5 B i Yes
Open

O G i t.l.c Elettres Manual Open Open Open t ail RN 7.5 Yes B I Yes
Open

Standby Servare 92 1 % t'bn k Prov ess Manual Open Open Open N/A N/A 2 N/A B I Yes
Water Supply "H"

Drywell Picssure 101C 0 hGl. Globe Elettric Massual Open Open Open As is R!I J/4 28.4 No B I Yes
i lustrumesat il

(Nariuw kinge)

lit ywe l l pe essu re lulf O RG/ . Glote Elettrar N.s .. . a t Open Ogen Oprn As la hN .l/ 4 28.4 Yes B I Yes
instenment (W e .le 11

)
Hauge>

9 9 @
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Table 2.2-7

BWR/6 ISOLATION SYSTEM (Continued)
.c

o Artu.isun valve P.4ltion y g ;a.

. c .. ... . - . . . . . _ . . . . _ . 3 g {
,;,

, o u
os 2. e e a :_ :: .

b- 3 b S ;; Si : & 3 P*" "b" *t w
.-.

2J $ 'O : $ 2. E= { 3 g3 Cont aisunent ,t -g g cg g g ,
u ; (Of 7 $5 0 'a' UE E3 .g g g; Isolation SS og 3 $

a
c, av uw ww m e pr.3,ks

Line Isol tc l .

a. a- > vv u a- E m :: a =, y a, i~ _ Signal

kHN Heat E s s le.e d ge r 77 -O Ste belael Peutess None Closcal Closed Closed N/A N/A 6 N/A Yes B I No
Type

''A'' Ite I iel Va lwe A
Vent lleader to Test
Suppa ess a.an l'uol

O Glche Flectsic Nannal Closed Closed Closed As la RM 2 II.3 B I No

O Glotte Elestric Manual Closed Clused Closed As la RM 2 11.3 8 i No

O Clw<k Process None Closed Clu>rd Closed N/A Reverse 15 N/A B 1 No Z

Flow
,

.
8 O Ctwc k Pansens None Closed Closed Closed N/A Reverse 15 N/A B I No w

Flow $$ oW
5 No B I No y

f u t e g r a t e.1 1.c.a k 82 0 5h
(Type

H.ite Test connection B
(lisymell Piessurizi- I Test)
t a un and I)cre essur i-
zatson)

kWCit Line trom 83 I 5 f> G. ate Llretric Manual Open Opru C l c s c.l As Is D ,1) ,lI , 6 31 No B I Yes
Y,Lkry,en. H e.i t

Lash ngen to
Ferds.atre O Gate Llet t r h Mann.n l Open Open Close.l As is D ,B ,it , 6 31 B I Yes

Y,L

Clweical W.este 84 1 Sfi Getr P a s t a.n Nunc Open Closed t.losed Closed B,G 3 4 Yes B I Yrs

Snap thp
!)e s c ha s ur O Gate Paston None Open Closed Closcil Cl oscil B,G 1 4 B I Yes

Supperasaun Poul MS O % G.a t e l'e st on None Open Open Cl os r.1 last BG 1/ 4 Yes it i Yes

ClosedI:f ranup Het us n

0 Cate Pastun Nonc Open Open CloscJ Fall B,G 12 4 8 i Yrs
Closed

Demancialiirl M e, O % Cl otic Elritrar Ma nu-il Open Open Clowd As in H.C 2 10 Yrs B 1 Yes

k ete Supply
t o Cunt s iumrut i Givhc Elr< t r h Manual Open Open Close.1 As is B,G 2 10 B 1 Yrs
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Table 2.2-7

'".!R/6 ISOLATION SYSTD1 (Continued)
, g Arsu.itton V.n t ve PositIna *

, , ,

I 3 Ece s. o .
33 5 a ;- 7: a C* "< .p
>a 3 ;* # [ 8 "; .4 t" L. . x oe
3" ".

"$$ 3 w$~

C''"'''""' 8.

4 o: 3 34
u

E
v

* a 5% M, j
" " sa ~

". EIsolation u .cu e, e a s. m uo e o o r o o. ~w a , x
L. i ne. . .I s o..l a.t e.d. . - . . M. v __ ."..E . . ". - - - - - . _S_ i1n e l Remarks* * * * > *E " "* *' d* ' ' * "8 * O * *

.. - . . -

O But- Piston Manual Open Closcil Closed Closed B,G,Z 6 4 B I Yes
ter

fly

HHH P.ap "B" Test t,7 0 56 Cate Elette.. Manu.s l Closed Closed Clused As is Rf1 18 93 Yes B I No
1.a ue to Surgises.acu
rool O Clobe Electric Mann.at Closed Closed Closed As is C,G 4 27 8 I No

O Check Prosess None Closed Closed Closed As is Reverse 4 N/A B I No :2:
Flow M

8
kef uc t ang Wtre 69 0 5 t> But- Piston None Open Open Closed fail B,G 12 4 No B I Yes [

s 1 r ana t e r huip ter Closed e
[ Suttson tly y
> w

0 but- Paston None eg,es. Open Closed tail B,G 12 4 B I Yes >
ter Closed
Fly

luetru ent Aar 70 0 56 G lolic Electric Manual Open Open Closed Closed B.G I 4 Ves B I Yes
Supply to ADS
Hetravess 1 Che s. k Proccas None Open Open Closed N/A Reverse i N/A B I Yes

Flow

HttH "C" h IPCS 718 0 56 kelset Prosess None Closed Closed Clo, d N/A N/A 1 N/A Yes B 1 No
kritet Valv+ Vrnt &A 1)
licader to Suppiesssion
Pool O Helief Process None C lomeil Closed Closed N/A N/A N/A B 1 to

RilH Shutdown 7) O 56 Helect Process None Clused Closed Closed N/A N/A 4 N/A Yes B I No
Vent licader to ( t yn.
Suppresston A
Pool test)

RCIC Tushine 75 0 56 Globe Llettrit Manual Open Open Open As is G,J l '3 6.1 No B ? Yes
Enl.4 es s t V.at niana
Breaker O Gate Electser Manual Open Open Open As is C,J 2h 18 B I Yes

PitR Shutdown Je;H u 56 Helief Protess Nene Closed Closed Closed N/A N/A 1 N/A Yes B I No
Sus t son he I act (type
Valve 11:sth.srge A

test)

O O O
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Table 2.2-7

BWR/6 ISOLATION SYSTEM (Continued)
Act s..et ton Valve Pos it lon ..s

5 S : %Jw In
'

=

8* % S ,; 2 Ac . u* * "^ =y" 'I E 3. I D c -

F :t D 4 E $ $ ;;; : *1 : & 3 P" " - m
.3 Cont a trument . f, go 3g d g21 $ " 7. $ 3. Eo {

" .u

;} Q *g| t y t y, g3 ,g g; Isolation jj 3* pg g ; Ra
., a- ow sa in e m eo. s . p au u. a. r my v. m a. a. w sign.. g--- g,,,,g,I.ine ,Isol. c.

- -- . .-. .. --.-. .- . - . .. .

Daywell.& Contaan. 50 I .56 Gate Pist an Nonc Open. Closcal Closed Closed B,G 6 4 No B 1 Yes

meut Equipa.nt
lis a a n Sump Pump U Gate Piston None Open Closed CloscJ Closed B,G 6 4 B 1 Yes

.Dem harge

8)rywcIl b Cunt a in- Si ! 56 Cote Piston None Open CloucJ Closed Closed B.G 6 4 No B I Yes

ment tloor Da. sin
Siump Pump O 6 ate Piston None Open Clor.e4 Closed Closed B,G 6 4

D a st ha n ge n

'2|
'to 5 From Belueling 54 0 56 Cate it.s nua l None Losked Open 1.oc ke.1 N/A Manual 12 N/A No B I Yes t1

W ter Storage Tank- Closed Close.1 3
ID Upper Containment

b Poul 1 Cate Ma nu.n l None 1ocked Open Locked N/A Manual 12 N/A B ! Yes $
.y Closed Closed g

m
Cendcus te Supply 56 O Sh Gate Piston None Open Open Close.1 tant B.G 6 30 No B I Yes *>

to Cunt.esument Closed

I Cheek Pausess None Open Open C l o s e.1 N/A Reverse 6 N/A B 1 Yes
Flow

To ifpper Cont a inment 5 O Sh Globe Elettric M.si:u.a t Open Open Closed As is B,G 8 44 No B I Yes
Poul Frs,m Fuct

tool Cooling 6' I t.het k Proirms None Open Open CloscJ N/A Neverse 8 N/A B I Yes

Cicanup System Flow

Es om Ugipe s Contain- 5B 0 56 Gate Electiac M inn.e l Open Open Closed As Is B,G 8 40 No B 1 Yes

ment Pool to Fuel
Paul Dr. sin Tank I Gate I.letttac Manual Open. Open Closed As Is B,G 8 40 B I Ycs

Cumbustible Gaa 65 0 56 liu t - Paston Manual Open ClascJ Closed last B,G,Z 6 5 Yes B I Yes

Contsul Contaru.ient ter Clused

Puige (Outside' ily

Aer Supply!
! But- Piston Manual Open Closed Closed Fail B.G,2 6 5 B 1 ics

ter Closed

b)y

Face Punge Radia- 66 1 56 But- Pi st un Manual Open Closed Closed Closed B.G,Z 6 4 Yes B I Yes
Lion Als Detestiets ter

Systro to Contatnment Fly

bKhJuht Ch4 4 L n al
taltes Tsain



Table 2.2-7

BWR/6 ISOLATION SYSTEM (Continued)
*

8 Actuation Valve Position a . o

, g 3 _ . . . . _ . . . . - --- - ------ g 3 g g gu

C- T* e G "
of 5 a < .*

*
>. 5 7 *. A If 8 50 =j U"4 e >. u u

SU 7 O $ Containment "S $o EU U E~"
= t.. .

$$ [h hh 3 ( ku Isolation,$u Signal .4 % v- ia m cr m e ucmarksa n. r m >: v. m a. a6Line Isolated a. o. >

Instrunent 42 0 56 Cate Piston None Ope . Open Closcil Closed B.G 2h 4 No B I Yes
Air Supply V

diam

1 Check Process None Open Opert Closed N/A Reverse 25 N/A B 1 Yes
Flow

HWCU to Masu 43 0 55 Cate Electric Manual Closed Closed Closed As is B , D I. 4 21 No B 1 Yes
Cordenser H.W,Y

2:

I Cate Electric Manual Closed Closed Closed As Is B,D,L 4 21 B I Yes M

H,Y b
d i
I N
s Comprnent Cooling 44 0 56 Cate Electric Manual Open Open As la As Is Pa 10 54 Yes B i Yes d

y W:ter Supply y
oo

I Check Pcocess None Open Open Reverse N/A N/A 10 N/A B I Yes >
Flow

Comparent Couting 45 0 56 Cate Electric Manual Open Open A r. Is As Is RM 10 54 Yes B I Yes
Water Return

I Cate E:ectric Manual Open Open As is As Is RM IG 54 B I Yes

HCIC Pump Discl.arge 46 0 56 Globe Electric Manual Closed Open Open As is RM 2 5 No B I ho
Min. Flow Bypass or

O Check Process None Closed Open Closed N/A keverse 2 N/A B I
Flaw

RilH Heat Exchanger 48 0 56 itclief Process None Closed Closed Closed N/A None 6 N/A Yes B I No
"B" helacf Valve O Globe Electric Manual Closed Closed Closed As Is RM 2 11.3 B I No
Vent Header to
:iuppression Poul O Globe Electric Manual Closed Closed Closed As Is RM 2 11.3 B I No

O Check Pio(ess None Closed Closed Open N/A Reverse 15 N/A B I No
Flow

0 Check Pro (ess None Closed Closed Open N/A Heverse 1 N/A B I No
Flow

WCU Bac kwash 49 1 55 Cate Piston None Closed Closed Cluned Closed B,G 4 30 No B I Yes
Ta ansf er Piunp t u
Spent Resan Taoh 0 Gate Piston None Closed Closed Closed Closed B.G 4 30 B I Yes

O O O
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Table 2.2-7

BWR/6 ISOLATION SVCTL (Continued)
Actuatton Valve Position

.
, ,
o --.-- y g a u

8 S ." 8 3 a'"
c .
8m S D #"j 0 "O f. sg u u

> g s : :: : ei : e : e
o ,

em :: - e : - e s

f 3 e3 Containment ,g g o ju y gEa $ 00 $' ES o e, u ,

Uf 7 NU T UT j ; gq lsolation 3 3 3,g g, g g
.U "nM o ,

-l'ne Isolated mm > vv > mr a. e m Am Stjnal a- Uv ww cr m H Remarks

Cont a i ns.en t Purge 35 1 56 But- Piston Manual closed Open Closed Closed B,G,2 20 4 No B I Yes
and Ventilation ter

Aar Enhaust (5) Fly

O But- Piston Manual Clube1 Open Closeu Closed B,C,Z 20 4 8 I Yes
ter
Fly

Pl tr.t Service 36 1 56 Gate Electric Manual Open Open Open As is RM 4 24 No B I Yes 7
W ter Return Max tij

8
d 0 Gate Elect ic Hanua! Open Open Open As is RN 4 24 8 I Ves 1

[. Max y
tn u
N Pitut Service 37 O 56 Cate Electric Manual Open Open Open As Is RM 4 24 No B I Yes @Wter Supply Max >

I Claec k Process hone Open Open Open N/A Reverse 4 N/A B I Yes
Flow

Pitnt Chilled 38 0 56 Gate Piston Manual Open Closed Closed Closed G.B 4 30 No B 1 Yes
Water Supply

i Check Process None Open Open Closed N/A Reverse 4 N/A B I Yes
Flow

Plant Chalted 39 0 56 Gate Piston Manual Open Closed Closed Closed G,B 4 30 No B I Yes
W ter Return I Cate Paston Manual Open Closed Clused Closed G,B 4 30 B I Yes

Integrated Leak 40 0 56 6 No B 1 No
Hate Test Connection Type
(C..n t a inmen t Pres- "B"
nurization an.l Tests
Depressurization) I 6 B I No

Type
"B"
Tests

Service Air 41 0 56 Cate Piston None Closed Open Closed Closed B,G 3 4 No B I Yes
Supply 4"

dian
sleeve

I Check Psocess None Open Open Ciched N/A Reverse 3 N/A B I Yes
Flo



Table 2.2-7

BWR/6 ISOLATION SYSTEM (Continued)
*

Actuation Vaave Position g , ,
, g

I 3 5 I I
*$ $ U "b "I U Ude h & P 6 07 .4 U

* *
4 | o . w u vEO N ps a

5U 4 I w$ "5 Eo EU U 5~ "" v Containment
EE E* O S.. .

E 3 o% 3 .h 4 8E 5 % |d *Isolatton 30 UO ES Er S NU$ $ $u 5 UM $S E 5 0 md sign.g Remarks
1.ine 1.otated

44PCS Test Laue 27 0 56 Globe Electric Manual Closed Closed Closed As Is b,G 12 Note 7 Yes B 1 No

O Gate Electric Manual Closed Open Closed As is RM 4 5 B 1 No

or

Closed

MCIC 1 28 0 56 Cate Electric Manual Closed Open Open As is HM 6 34 Yes B I No

Suctnin

NCIC Tusbane 29 0 56 Cate Electric Manual Open Open Open As is hM 20 102 Yes B I No

Er.htust
Z

O Ched Process Nooe Open Closed C1csed N/A keverse 20 N/A B I No M

hElow
a

N#
L I.PCS Punp 30 0 56 Cate $1ectric Manual Open Open Open As is EM 24 100 Yes B 1 No e

y
t,n Suction

cnCD

ll'CS Powp 31 0 55 Cate Electric Manual Closed Closed Open As In RM 14 22 Yes A I No >

Dau barge

1 Cheu Note 3 None Closed CloscJ Open N/A Reverse 14 N/A A I No

Flow

ftCS Test Lane 32 0 56 Globe Electrac Manual Closed Closed Closed As is C,C 14 67 Yes B I No

O Cate Electric Manual Open Open Closed As la kM 4 23 B 1 ho

or
Closed

CSD Pus.p 33 C 55 Globe Electric Manual Open Open Closed As 16 kN 2 10 Yes B I Yes

Discharge

! Cl.ei k Proccan None Open Open C l o:.ed N/A Reverse 2 N/A B I Yes

Flow

Containment Puagr M 0 S t. But- l'a= ton Pta nua l Closed Open Closed Closed B,G,Z 20 4 No B 1 Yes

and Vcut a lat ius, ter

Air Supply (5) Fly

O but- Pa tou Manual Closed open Closed Closed B,G,Z Zu 4 B 1 Yes

ter

fly

* O O
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Table 2.2-7

BWR/6 ISOLATION SYSTEM (Continued)

@ Actu,stion V.alve Positlon *
g . .

.g , ,; _ _ _ _ . . _ _ . _ , _ ..__. __ _ .._...__ _ _._ __ g 3 g e e ,

o. c e w wa w - e
"$ $ fa S. D d En " Ed " "

ts * t A b S ;* *1 t Y
e

" " * * "
~ >.

E*"I**"*#"I "" *Eo I *U I Ee Se 0 3 Ua ei E $u e

0: % id t % t2 WE a 1 5 8% I '* 1 '" " S ,'i a a E';; 3 % R
- gnal .a w uw sa m 6 m e RemarksSiI.. i u. e Isolat. I a. a. N zv u n. E vi r z m n. a. s..

- -- -
_ __ .. . . . __ _ _ . .

NH:t Itcat ts. anger 21 0 55 Gate Llcstric Manual Ope n Open Op-u As la RN 18 78 Yes B 1 No

"k" t o 1.lTI

I Gate Elettric Manual Clo3cd Closed Open A a. 16 RM 14 22 A I No

I Cheth Note 3 None Closed --- Open As la Reverse 14 N/A A I No

Flow

RHN Pump "t:" 22 0 55 Cate Electrac Manual Closed Closed Open As la R11 12 30 Yes A I No
to t h:1

'A
1 Check Note 'S Wone Closed ---- Open As !s Reverse 12 N/A A I No pg.

Flow ]
I

f RLIN "A" Pump 23 0 56 Gate Electrte Manual Closed Closed Ctrsed As is Erl 18 93 Yes B 1 No N

[ Test 1.ine to b
c T.uppr ess isui Pool Q

>
0 Cheth Process None Close.1 Closed Closed As is Neverse 4 N/A B 1 No

Flow

0 Globe . Electric Manual Close.1 Closed c l o se.1 As Is CG 4 27 s I No

EltN "C" Pump 24 o 56 G lut.c Electric flanual Closed Closed Closed As la C,G 14 67 B I No
Yest !.ine to
Suppressasin Pool

O theck Process None Closed Closed Close.1 As !s Reverse 4 N/A B I No
Flow

HPCS l' ump :iut. t i un J5 0 56 Cate Electric M.anual C l u s eil Clused Open As is kN 24 1" per Yes B I No
second
Steam
Stroke
Rate

itPCS Pun.p 26 0 55 Cate Elect:it Manual Closed Closed Open As Is RN 12 27 ies A I No
14sehasge

I theik Note i None Close.1 Closed Opcu N/A Reverse 14 N/A A I No
Flow
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Table 2.2-7

ISOLATION SIGNAL CODES

Signal Description
_

A* Reactor vessel low water Icvel - level 3. (A scram occurs at this
level also. This is the highest of the three isolation low water
level signals.)

B* Reactor vessel low water level - level 2. (This is the second of
the three low water level signals. (The RCIC and HPCS systems are
initiated at this level.)

C* Reactor vessel low water 1cvel - level 1. (This is the lowest of
the three water level signals, and main steam line isolation occurs
at this level. The LPCS and LPCI systems are also initiated at

this level.)

D* High radiation - main steam line

E* Line break - main steam line (steam line high steam flow)

F* Line break - main steam line (steam line high space temperature)

C* High drywell pressure

H* Line break in reactor water cleanup system - (high space
temperature)

J* Line break in RCIC system steam line to turbine (low steam line
pressure)

K* Line break in RCIC system steam line to turbine (higi. atcam line
space temperature, or high steam flow)

L* High differential flow in the reactor water cleanup system

M* Line break in RHR shutdown and head cooling (high space temperature)

N* Low main condenser vacuum

P* Low main steam line pressure at inlet to turbine (RUN mode only)

T High pressure RCIC turbine exhaust diaphragm

U High reactor vessel pressure - close RHR - shut down cooling valves
and head cooling valves

W High temperature at outlet of cleanup system non-regenerative heat
exchange

Y Standby liquid control system actuated

4-160-
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() Table 2.2-7 (Continued)

' Signal ~ Description
-

Z* High radiation, containment and drywell ventilation exhaust

RM* Remote manual. switch from control room (All automatic initiated
isolation valves are capable of remote manual operation from the

control room.)

*These are the isolation functions af the containment, and reactor vessel
isolation control system; other functions are given for information only.

-

NOTES

1

1- These notes are keyed by number to correspond to numbers in parentheses, in
Table 2,2-7.

1. Main-steam isolation _ valves require that both solenoid pilots be
de-energized to close valves. Accumulator air pressure plus spring'

.act.together to close valves when both pilots are de-energized.

j''y Voltage failure at only one pilat does not cause valve closure.

: \./ The valves are designed to-close fully in 5.5 seconds and a minimum

-closure time.of 3 seconds.

~. Ac motor-operated. valves required for isolation functions are powered2
from the ac standby power buses. . Dc-powered isolation valves are-

,

jpowered from the-station batteries.

3. ' Testable check' valves are designed for remote' opening with zero dif-

ferential pressure across the valve seat. The valves will close on.

I re' verse flow even'though'the test switches may be-positioned for--

' opening. The valves.open when pump pressure exceeds reactor pressure.

.even though the testiswitch may be. positioned for closing.

[ .4. All motor-operated isolation valves remain in the last position upon
!

'

; failure ofLyalve power. All air-operated valves close on motive air
failure.

4

e5. -containment and-drywell vent exhaust high radiation (Signal'Z) is,

b generated byctwo : trip : systems.: This requires two high radiation or
! . inoperative. trips on one. trip-system and'two high: radiation or-

.

. inoperative trips'on'second t'ip' system to initiate isolation..j;, r

!, -

6. , Normal status positionLof valve (open.or closed) is position-during*

! normal power. operation ofithe_ reactor (see Normal . valve position:
, n. column).':

|1)
;

;.

A

' 4-161'
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Table 2.2-7 NOTES (Continued)

7. The standard minimum closing rate for automatic electric motor
operated isolation gate valves is based on a nominal line size of
12 inches. Using the standard closing rate, a 12-inch line is
isolated in 60 seconds. Conversion to closing time can be made on
this basis, using the actual size of line in which the valve is
installed. Air operated isolation valves will have a maximum clos-
ing time of 4 seconds, for globe valves the closing time is based

on 4 inches per minute.

8. Specified closure rates are as required for containment isolation
only.

9. The auxiliary building is part of the boundary for the Standby Gas
Treatment System (SGTS). To maintain auxiliary building integrity,
isolation is provided on all lines larger than 2 inches not perform-
ing a safety function or supplying a source of makeup to the RPV.
The valves will be seismic Category I and ASME Section III, Class 3.
Lines 2 inches and smaller will be properly orificed so that, if
failure of the line would occur, the f ailure will not jeopardize

SGTS operation.'

10. Abbreviations noted in table are as follows:

I - Location inside the containment
0 - Location outside the containment
N/A - Not applicable
Process - Actuated by fluid pressure

RG - NRC regulatory guides

11. The column for engineered safety feature system includes support
systems required for shutdown.

I

O

4-162
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O

REACTOR
CONTAINMENT BUILDING

P

STAND 8Y G AS
SEE TREATMENT
NOTE

- ISO $1G

L

-- - ISO SIG DOWN STREAM SYSTEM

E T
-

g(AUXILIARY BUILDING.
-

- ISO SIG
REACTOR BUILDINGr OR TURBINE BUILDING)8

LEAK
DET

REACTOR
PRESSURE
VESSEL

+ - ISO SIG.nyc
RADWASTE~ ~ ~

: BUILDING

|

NOTE: ON SOME PLANTS THIS
V ALVE IS INBOARD
OF CONTAINMENT

,O) -
'w/ Figure 2.2.2-1: Containment Isolation Schematic

!
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Table 2.2.3-2

LEAK DETECTION INSTRUMENTATION DESIGN REQUIREMENTS

Instrument Type Applicability (Note 3)

(See " Instrumentation
System Symbols" at end of table) Location and Function Setpoint BWR/1 BWR/2/3/4 BWR/5 BWR/6

_

RHR TE & dTS - Equip Room Vent In/Out AT Tech Spec for N/A A A A

TE & TS Equipment Room High Amb Temp LaSalle, but
"" #8 *

dPIS (Stm Cond Mode) HTX Flow - High AP

dPIS (N. Shutdown Mode) High Dump Suction Flow hWRsFr
no Tech Spec

HPCS LS HH/H/L (Note 1) Reactor Building A/E Determined N/A LPCS A A

.& _LS HH/H/L Floor Drain Sump liigh 8 (BWR/S calls Only

LPCS -Reactor Building Equipment for alarm at
Drain Sump High 8 5 gpm)

IIPCI TE & dTS Equip Room Vent In/Out AT Tech Spec N/A BWR/3/4s N/A N/A 2
"1

e TE & TS Equit. Room liigh Amb Temp Tech Spec Only fb PS Low Steam Line Press. Tech Spec
$ dPIS High Steam Line AP Tech Spec Z

PS .High Turbine Exhaust P. Tech Spec y

SCC TE & TS Equipment & Pipe Routing A/E 5pec N/A BWR/2s A N/A
Area. High Temperature Only

RCIC TE & dTS Equip Room Vent In/Out AT Tech Spec N/A BWR/3/4s A A

TE & TS Equip Room High Amb Temp Tech Spec Only
PS Low Steam Line Press. Tech Spec
dPIS High Steam Line AP Tech Spec

PS High Turb Exhaust Press. Tech Spec

RWCU TE & dTS Equipment Room Vent In/Out Tech Spec N/A A A A

TE & TS Equip Room Ambient Temp Tech Spec
FI, FE, FT & G Cleanup 110 From RPV Iech Spec2
FE,'FT & [fP Cleanup H O Back to RPV Tech Spec2
FE, FT & [[P Cleanup H2O Pump Line Tech Spec

I, dFI & dFS Cleanup H2O High 8 Tech Spec
dT/SS & dTI (Note 2) Equip Room or Secondary

Containment Vent AT Tech Spec
T/SS & TI (Note 2) Equipment Room or Second-

ary Containment Amb. T Tech Spec



Table 2.2.3-2

LEAK DETECTION INSTRUMENTATION DESIGN REQUIREMENTS (Continued)

Instrument Type Applicability (Note 3)

(See " Instrumentation
System Symbols" at end of table) Location and Function Setpoint BWR/l BWR/2/3/4 BWR/5 BWR/6

IC dPIS Iligh Steam Line Flow Tech Spec N/A BWR/2s 6 N/A N/A

dPIS liigh Return Line Flow Tech Spec BWR/3s:

TE & TS I.C. Area High Amb Temp A/E Spec Millstone
Dresden 2/3

FW TE & ATS Main Steam Tunnel Tech Spec N/A A A A

liigh Vent In/Out AT

TE & TS Main Steam Tunnel Tech Spec
High Ambient Temp

Main TE 6 ATS Main Steam Tunnel Tech Spec N/A N/A N/A A

Steam High In/Out AT z
m

TE & TS Main Steam Tunnel Tech Spec f7 High Ambient Temp

g FE, FT, /AP, FS Main Steam Line Tech Spec rg

High Flow g*

$
NOTES: 1. Drain sump nonitoring is common to all system leakage monitoring.

2. For BWR/2s, drain flow temperature is monitored.
3. A - Applicable

N/A - Not Applicable

INSTRUMENTATION SYMBOLS

FE - Flow Element TE - Temperature Element

FT - Flow Transmitter TS - Temperature Switch

/AP - Square Root (Flow Measurement) dTS - Differential Temperature Switch

E - Summer LS HH/H/L - Level Switch High High/High/ Low

dFI - Differential Flow Indicator PS - Pressure Switch

dFS - Differential Flow Switch dPIS - Differential Pressure Indicator Switch

dT/SS - Differential Temperature Selector Switch FI - Flow Indicator

T/SS - Temperature Selector Switch

* O O
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Figure 2.3.1-la. Operator Action Scenario (BWR/2-5)
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NOTES on Figure 2.3.1.la

(1) Take prompt operator (or maintenance) action as severity of f ailure or
transient warrants; priority of safety actuations must be considered in
restoring failed equipment. Do not underman control room. Utilize approved
plant operating, maintenance and emergency procedures.

(2) Additional high pressure water sources include CRD, SLC (from test tank only),
HPCI and RCIC (install spool for steam f rom auxiliary boiler), condensate
and feedwater (electric driven pumps or deisolate MSIV's with vacuum
established), steam condensing mode of RHR/RCIC.

(3) Additional low pressure water sources include HP sources (see (2) above),
condensate, ECCS keep-full systems (charging pumps or flushing connections
fed f rom condensate storage), fire water injection, continued blowdown
through SDC to torus with service water tie-in to LPCI (last resort only).

(4) Attempt to restore off-site power, transfer station loads and manually start
available HP and LP cooling systems. Reestablish plant service systems.

SUBSEQUENT OPERATOR ACTIONS

(A) Maintain HPCI/HPCS in automatic until low pressure core cooling is estab-
lished. RCIC control may be placed in manual when initial coverage is
achieved. Avoid flooding of main steam lines with either HP or LP systems.

(B) Establish Shutdown Cooling (SDC) and suppression pool cooling as soon as ||
LPCI operation permits. Monitor temperatures closely.

(C) Maintain suppression pool water level. Verify HPCI/HPCS suction transfer
on low CST or high pool level. !!aintain CST inventory (transfer water
from hotwell).

(D) Proceed with plant recovery as soon as reactor is in a safe condition.
Restore condenser vacuum, deisolate MSIV's and restore condensate and
feedwater.

CAUTIONS

(A) Automatic ECCS controls should not be placed in Manual / Override unless
(1) misoperation in Automatic / Standby is confirmed by at least two in-
dependent indications of system degradation or (2) unless core cooling is
established as verified by at least two independent parameters.

(B) Reset trips and isolations as soon as possible after cause of event is
determined. Return manual controls to Automatic / Standby promptly (as
required by Tech Specs and plant conditions).

(C) Observe all Technical Specification limits.

O
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8WR i

C;] (LOSS OF FEEDWATER)
n,

,t 0 V,

| RPV LEVEL DECREASE VERIFY LOW LEVEL AL ARM
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' OLO WATER SCR AM (VERIFY AHL F LUX DECR
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_
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_ |YES NO1P

-
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NO VES I
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Figure 2.3.1-lb. Operator Action Scenario (BWR/1)
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Table 2.3.2.2-1

D-1 REACTOR WATER LEVEL

Installed Installed for
Function Existing For RPS ECCS Comments

Reactor Vessel Water LSL-1 LSL 1-6141-125A Existinc provides
Level LSL-2 LSL 1-6141-125B reactor safety system

LSL-3 LSL 1-6141-125C scram
LSL-4 LSL 1-6141-125D ECCS provides injection

valve permissive.

Primary Steam Drum LIS-12 LS-12 Existing will remain
Water Level LIS-13 LS-13 and provide recire pump

LIS-14 LS-14 trip
LIS-15 LS-15

RPS provides safety
system scram

Primary Steam Drum * LR-2 * Existing replaced with
Level Recorder * LR-12 new equipment.

Primary Steam Drum * LI-6 RPS will provide level
Water Level indication and
Indicator recording

Primary Steam Drum ** LT-1 ** Existing indicating
Water Level ** LT-2 level transmitters
Transmitter ** LT-12 being replaced with non-

indicating type. Also
provides feedwater
control.

Primary Steam Drum LI l-6141-110A Level indication -
Level LI 1-6141-110B HPCI Building

LI 1-6141-110C
LI 1-6141-110D

LI L-6140-55A Level indication -
LI 1-6140-55B Control Room
LI 1-6140-55C
LI 1-6140-559

0
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+14 ft +14 ff HIGHEST RE ADING ON 18 f t BAILEY COLUMN

+13.15 f t RE ACTOR VESSEL HEAD STEAM OUTLET FLANGE

+13ft

+12 ft
HUM 80LDT BAY ,

POWER PLANT
R E ACTOR WATER

' " I' LEVE L INDICATION
RANGES

*10 ft

+9 f t RE ACTOR VESSEL FLANGE
+9 f t

+8 ft

+7ft
NOTE: TOP OF ACTIVE
FUEL IS LT -12.4 ft,
BAILEY REFERENCE - +6 f t HIGHEST READING ON 10 ft 8AILEY COLUMN

+6 f t

+5 ft

O' +4 ft TOP OF S/D SYST SUCT NOZZLE COVFRED
+4 f t

+3 f t

+2 f t REACTOR WATER HIGH LEVEL ALARM

+22 in. * 1.5 ft HIGHEST RE ADING ON YARWAY COLUMN

+1 f t

II
_0.1 f REACTOR WATER LEVEL Hl.LO ALARM (Hil

, ,
0

--0.8 f t REACTOR WATER LEVEL Hi-LO ALARM (LO)

-1 f t
-1.5 f t TOP OF CHIMNEY

-2 f t REACTOR WATER LO LEVEL ALARM
-2 ft

-28 in. -2.67 f t REACTOR WATER LOW LEVELTRIP

-3 ft

LOWEST READING ON BAILEY AND YARWAY COLUMNS44en. -4 ft

b Figure 2.3.2.2-la'. Humboldt Bay Power Plant Reactor Waterv Level Indication Ranges
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Figure 2.3.2.2.lb. Typical Vessel Instrument Tap Locatien And
Reactor Vessel Le tel Coverage G'a/2 Plants)
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1 Es is is z: I
-

-
60_..__..._...____ -

DRYER |
~ '

6
SKIRT (4) '

,

%| 0
._ _ _ _0 __0- . __

(1)
%

SEPARATOR _g g
(TYPICAL) "

"y FUEL
- ZONE (3)

CORE SHROUD (2) 6 TO 18 m.
ABOVE TAF

l'
- -- 0-TAF___ ___ ,_, . . _ _ _ = _ 'e-

\ CORE -p TOP OF ACTIVE FUEL (TAF)- -

-

2 i

9
0 - - -100a._ .__ _ _ _ _ _ .-- -

o
E
o

_y -__-__

JET PUMPd

;_

11 BWR/3 PLANT INSTRUMENT ZERO IS 1 in.TO 4 m BELOW DRYER SKIRT,
DEPENDING ON VESSEL SIZE AND INSTRUMENT RANGE

2) DIMENSION VARIES DEPENDING ON VESSEL INTERNALS DESIGN
3) THESE INSTRUMENTS ARE CALIBRATED FOR COLD CONDITIONS ONLY
4) THESE INSTRUMENTS ARE CAllBRATED FOR FULL POWER OPER ATING=

CONDITIONS

D)i
V Figure 2.3.2.2-1c. Typical Reactor Vessel Level Range Coverage

(BWR/3&4 Plants)
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SHUTDOWN
400en.

-

1 I

f-

DRYER -

MAIN STE AM
,

////[//// / // NARROW WIDE

I
- RANGE RANGE
'

60en. 60 in.
" "DRYER ,

SKIRT |
INSTRUMENT~

s
'

ZERO*

_0 _
0 _ 0 _ _ .. _ _ _

.

*

- TYPICAL SEPAR ATOR
FUEL ZONE"

SHROUD +50in.

[

- - - 0 TAF.- - - - -- - --- -

TOP OF ACTIVE
'~

FUE L (TAF)

| I RECIRCULATION SYSTEM
CORE s JET PUMPS'

._ .______ L __

-150REClRC -- --- -- -------------- --

SUCTION
OTTOM OF

ACTIVE FUEL

f Call 8R ATION CONDITIONS

1. FUEL ZONE: THE INSTRUMENTS ARE Call 8 RATED FOR SATURATED WATER
,

I AND sTE AM CONDITIONS AT O psig IN THE VESSEL AND THE DRYWELL WITH NO
JET PUMP F LOW

2. WIDE R ANGE: THE INSTRUMENTS ARE CALIBR ATED FOR 1025 psig IN THE VES-
SEL,1350F IN THE DRWWELL, AND WITH NO JET PUM.* FLOW

3. NARROW R ANGE: THE INSTRUMENTS ARE Call 8 RATED FOR SATURATED
WATER AND STEAM CONDITIONS AT 1025 pssg IN THE VESSEL AND 1350F IN THE
DRYWELL. JET PUMP F LOW NORMAL

4. UPSET R ANGE: THE INSTRUMENT IS CALIBR ATED FOR SATURATED WATER AND
STEAM CONDITIONS AT 1025 psig IN 'HE VESSEL AND 1350F IN THE DRYWELL.
JET PUMP FLOW NORMAL

5. SHUTDOWN: THE INSTRUMENT IS .;All8R ATED FOR 1200F WATER AT 0 pssg IN
VESSEL AND 800F IN THE DRYWELL.NO JET PUMP FLOvv

Figure 2.3.2.2.1d. Typical Reactor Vessel Level Range Coverage
(BWR/5 Plants)
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CN) STE AM SPACE
# UPSET / SHUTDOWN

G REFERENCE CON-
v DENSATE CHAMBER

--

~

UPSET RANGE

$
z
4

(+) 180 in. Eu
'

~ {R RECORD (TYPICAL)=

R 1 o I INDICATE (TYPICAL)=

O*
STEAM SPACE W s

h jREF COND CHAMBER
TYP4-

! N ARROW R ANGE WIDE R ANGE
| + 60 in. + 60 in.
,,,,- _ -- - - - - g - . -- . 7. - . 7.

7 HIGH LEVE L TRIP

- ~,

|| . . ............ ., .- -

_ TAPS-
SCRAM l RCIC HPCS

%
_ ....... .- ---

yWATER-
,,

LEVEL O- 4 g- y- "T-
- ---------- O g- -0 INST ZERO

' l l |TYP4 NARROWRANGE LEVEL -----------INITIATE + 50 in.TAPS (7ypg gg gfpgggggy
RCIC, HPCS R 1

UPSET / SHUTDOWN LEVEL
''

TYP 2 D4 CELLS
t + TOP OF ACTIVE LPCI,LPCS

F UE L (TAF)
_ ~_UJ (-) 160 in. 0 - - - 0) INST ZERO TAFTYP4 - - " " / fTAPS

l 'f WIDE R ANGE LEVEL
D/b CELL TYP 16

__ BOTTOM OF ACTIVE FUE_L__
_ _ __ 7 __ 7

_-) __5_0 in.( 1
__ . _ __ __

i / /

/ TYPICAL
ELECTRICAL SIGN ALTYPE 2 TAPS j

IJF
FUEL ZONE LEVEL
TYP 2 D/p CELLS

I

NOTES: 1. SEPARATE D/p CELLS ARE USED FOR N ARROW RANGE INDICATION AND TRIP UNITS

2. INDICATION?FCOOD AND TRIP UNITS FOR WIDE RANGE USE COMMON D/p CELLS

3. WATER LEVEL FOR INITIATION OF RCIC AND HPCS IS ALSO PERMISSIVE FOR ADS INITIATION

,.,

k> Figure 2.3.2.2-le. Typical Reactor Level Indicators on Reactor
Control Panels - BWR/6
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FUEL ZONE LEVELINDICATOR
,

r - FUEL ZONE LEVEL RECORDER

SHUTDOWN WIDE R ANGE INDICATOR

_
| | /

_

! I
NARROW R ANGE RECORDERS

l I N ARROW R ANGE INDICATORS,

C B WIDE RANGE INDICATORS

PERIODIC LOG n A

TYPER TABLE

0 hA>
HEACTOR OPER ATORS
COMPUTER CONSOLE

***
. O ,

t.g..
*3

5_
E NOTE 1
b A PARTI AL BWR REACTOR

''' ' CONTROL ROOM ARRANGEMENT

V

..-

TYPICAL REACTOR WATER LEVEL INDICATIONS IN CONTROL ROOM

NARROW WID E SHUTDOWN UPSET FUEL
RANGE RANGE WID E RANGE ZONE

TYPE LE'v E L LEVEL RANGE LEVEL LEVEL REFERENCE

BWR/2 7IND,1 REC 2IND 1 IND NO ALARM FIGURE 2.3.2.21b

BWR /3 2 IND,1 REC 2IND 1 IND NO 2IND FIGURE 2.3 2.21c
1 RECORDER *

BWR/4 3 IND,1 REC 2 1 NO 2 IND,1 REC * FIGURE 2.3 2.2-Ic

BWR/S 3 IND 1 REC 1IND 1 1 RECORDER 1IND,1 REC FIGURE 2.3.2.2.1d
2 REC

A REACTOR CONTROL BENCHBOARD (BB)
B REACTOR WATER CLEANUP AND RECIRC BB 'SOME PLANTS
C REACTOR CORE COOLING BB
D B ALANCE OF PLANT IBOP) PANELS

NOTE 1 - CONTROL ROOM ARRANGEMENT AND INSTRUMENT LOCATION AND QUANTITY AND TYPE
Of INSTRUMENTS (INDICATE OR RECORD) VARY WITH PLANT DESIGN AND CUSTOMER
PREFERENCEem

,

Figure 2.3.2.2-4. Typical Reactor Water Level Indications in Control Room.

.
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O
~.. ,.

N ARROW R ANGE WIDE RANGE' C "

3 IN DICATED 1 INDICATED
1 RECORDED (NOTE 2)

(NOTE 21
% UP3ET R ANGE

1 RECORDED
(NOTE 2)

A

/

WIDE RANGE

2 RECORDED \
(NOTE 3) \

N
A. RE ACTOR CONTROLg

CONSOLESHUTDOWN RANGE

1 INDICATED 8 FRONT OF 8. RE ACTOR CORE

/ PANEL COOLING BENCH
/ BOARD

,

C. STANDBYFUEL ZONE LEVEL f INFORMATION
1 INDICATED PANEL
1 RECORDED

i I

I I

L _ _J
_

F----------7
I i
L____________J

NOTES: (1) CONTROL ROOM ARRANGEMENT AND INSTRUMENT LOCATION MAY VARY WITH PLANT
DESIGN AND CUSTOMER PREFERENCE

(2) ?!%-NUCLENET PLANTS LOCATE THESE INSTRUMENTS ON THE REACTOR CONTROL
CONSOLE (A)

(3) THE WIDE RANGE RECORDERS ALSO SERVE AS " POST ACCIDENT MONITORS"

Figure 2.3.2.2-4a. Typical BWR/6 Reactor Control Room
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DRYER NOTES: 1. INDIVIDUAL FLANT ELEVATIONS MAY VARY
SLIGHTLY FROM THOSE SHOWN. g

,2. BWR/3 PLANTS HAVE NO MIDDLE NOZZLEg
' L'JWER NOZZLE IS TYPICAL ',Y 74 in. ABOVE T AF

_ __

/

.
b ,*

\ 3 TEAM tiOZZLE
- _ | -

~ ) d
~ ~ g#

- e SEPARATORS
- - y

J -UPPER INSTRUMENT NOZZLE" * "

~{~~~~~I f (239 in. AROVE REF) (NOTE 1)~{" V|94F '
y

.I e I 13
DRYER SKlRT' *

i ., ,

j --f
-,l. Jg ,' F 4)I J r.. I,a -%

I# MIDDLE INSTRUMENT NOZZLE7 - -": '- =-
2 $ (157 in. ABOVE REF) (NOTE 1&2)

'

l
| | [ APPROX LOCATION OF BWR/3i

M LOWER INST NOZZLE (74 in. ABOVE REF)..,
-u s,

/)N -- -; - "-
?. LOWER INST NOZZLE (6 in. ABOVE REF)

' ''

Q j'

al l I I | ll I LEE --% (NOTE 1&2) (BWR 4,5)
--- TOP OF ACTIVE FUEL (REFERENCE)Ag ;

CCRE -- ;
SHROUD 'g

_
: :

CORE '

h

| S
- p

-- -- BOTTOM OF ACTIVE FUEL:- p------

a-
_

(-144 in. BE LOW R EF)
I JET PUMP NOZZLE

SE =f F
_

l LOWER H
I PLENUM [

? JET PUMP DIFFUSER TAP

__
(-208 in. BE LOW R EF)""I

- T

. -

,

1 I'

T/

'h
/ ,,

L.) .
Figure 2.3.2.2-5. Typical Instrument Tap Locations

BWR/3, 4, & 5 Plants
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NOTE: 1. INDIVIDUAL PLANT ELEVATIONS MAY
VARY SLIGhf tY FROM THOSE SHOWNORYER

- _ , . - - -
-

'

'
,.

5<-
- *-*- sTE AM NOZZLE

. . . 7,
SEPARATORS

UPPER INSTRUMENT NOZZLE (242.5in. ABOVE REF) (NOTE 1)

8 _g_
/ ORYER SKIRT

- MIDDLE INSTRUMENT NOZZLE (154.5 in. ABOVE REF) (NOTE 1)

F_ _ - - - = _ _ _ _ -

' == 1_
, _ ,-

- - - ~

N
hE

LOWER INST NOZZLE (6 in. ABOVE REF)(NOTE 1)-g
_ _ _ _ _ _ __

a TOP OF ACTIVE FUEL (REFERENCE)

b_.
CORE

c :

BOTTOM OF ACTIVE FUEL (-144 in. BELOW REF)
=

| JET PUMP NOZZLE
,

,(__ _ __ -

JET PUMP DIFFUSER TAP (-200 in. BELOW REF)
|* NER |n
PLENUM |

t

__d
__

VESSE L ZERO

Figure 2.3.2.2-Sa. BWR/6 Typical Instrument Tap Locations
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DRYWELL

ACCUMULATOR

REACTOR
^

ORYWELL
WALL

PR ESSUR E [
VESSEL CONDENSING q

STEAM
_

7 7:
REMOTE

,' INDICATION

VESSE L - IN CONTROL
.

ROOMLEVEL
, [ SHELL

.
-

. . - - . . . - -
.

=-

_

O N'' #"'"'VARIABLE
LEG

b ,

< ,

t, % ' , ' i

i

'. '

''
. r HEAT'

p[ TRANSFER
CLAMPS (SHORT'e

'

COLUMN ONLYl T' '

,

'
~

CONTROL MOD
,'

b; ; !
, -

--7,

/
', LOW E R TRIPS
/ LEVEL M
,' TAP..

i ,,,,,,,,,,_1,
' ' ,

w
'/, .

-

r Figure 2.3.2.2-6. Yarway Level Measuring Instrument Schematic
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Figure 2.3.2.2-7. Typical 210" Yarway Piping Arrangement

4-182

a



_ - . _ - . - _ - . . ~ - _ _ . - -- -- --- - - - -- . - . _ . - .--. - -.. - .. .. . . . . - . - - - - - . . . .

J

i

I NEDO,-24708A |

4

J

:
I

i O
t
s

1

s

B

i:

4

i

CONDENSING
*

CHAMBER
,

I a * Y * 2 21 ft
'

\'

h ,
t-

PE NETRATIONS '% Id

(TYPICAL) '%
REACTOR,

h
PR ESSURE

,

VESSE L
Y

O %
i

%

; %g
4 '

I

bk
-

1 2

)
i' N

s-
:
I
:
t
i

DRYWELL ,.

I

:
J

r

J

0-

!
.

!-
i

!
,

f

;
;

; ..O:
!- Figure 2.3.2.2 -8. Requirements For Reactor Water Level Instrument Lines
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Figure 2.3.2.4-1. Reactor Vessel Geometry
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Table 2.3.2.5-1

SUMMARY OF REACTOR VESSEL LEVELS - BWR/1-5

(-)s>%

Hi h Level - Vessel Runover Protection & ',rbine Protection Level 8E .. .

High Level - Alarm . Level 6, 7.. . . . . . . . . .. . .... . . ... .

Operating reactor level is maintained somewhere below the high level alat.o

and above low level alarm.

Low Level - Alarm Level 4, 5. . . . . . . . . . . ... .... . .. .. .

Low Level - Scram and Provide Certain Isolation Functions Level 3... .

* Low Level - Initiate Vessel Inventory Control Systems
such as HPCI, Trip Recirc Pumps, Close MSIV** Level 2.. . .

* Low Level - Initiate LP Core Cooling Syste-2 Level 1..... . ....

Top of Active Fuel Level Ref. . . . . . . . . . . . . .. .... . .. .

Low Level - Fuel Zone Level (Inforration) Level 0. . .. .... ....

SUSDiARY OF F5 ACTOR VESSEL LEVELS - BWR/6

(_ High Level - Vessel Runover Protection 6 Turbine Protection
Scram . Level 8.. . . . . . . . . . .. ... ...... .

liigh Level - Alarm Level 6, 7. . . . .. . . . . . . . .... . ..... .

Operating reactor level is maintained somewhere below the high level alarm

and above low level alorm.

Low Level - Alarm Level 4, 5. . . . .. . . . ..... ... . .. ....

Low Level - Scram and Provide Certain Isolation Functions Level 3.. ..

Low Level - Initiate Vessel Inventory Control Systems
such.as HPCS, Trip Recirc Pumps Level 2. .. ... .... .

Low Level - Initiate.LP Core Cooling Systems, Close MSIV's Level 1... .

Top of Active Fuel Level Ref. . . .. . . . . .... .... .. ....

Low Level - Fuel Zone Level (Information) Level 0. .. . ... .....

* Combined on BWR/2 and 3 Plants
**BWR/2,3,4 and 5 Plants

p

a

,
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hTable 3.1.1.1-1
SD0iARY OF CASES PRESENTED

ALL SYSTEMS OPERABLE
2

BWR/2 0.1 Ft Suction Break

BWR/4 0.1 Ft2 Suction Break
2BWR/6 0.1 Ft Suction Break

BWP/2 0.1 Ft Steanline Break
2BWR/4 0.1 Ft Steamline Break
2BWR,'6 0.1 Ft Steamline Break

RCIC + CRD AVAILABLE

BWR/4 0.0001 Ft2 Suction Break

BWR/4 0.005 Ft2 Suction Break

BWR/4 0.1 Ft2 Suction Break With Low Pressure Systems
2BWR/4 0.005 Ft Discharge Break

BWR/4 0.005 Ft2 Core Spray Line Break

BWR/4 0.005 Ft2 Feedwater Line Break

BWR/4 0.0001 Ft2 Steamline Break

BWR/4 0.05 Ft2 Steamline Break

BWR/4 0.5 Ft2 Steamline Break With Low Pressure Systems
2

BWR/4 0.001 Ft Outside Steamline Break

BWR/4 0.1 Ft2 'hitside Steamiine Break

llPCI/HPCS AVAILABLE

2 Suction BreakBWR/4 0.005 Ft

BWR/4 0.08 Ft2 Suction Break
2

BWR/4 0.20 Ft Suction Break With Low Pressure Systems

2
BWR/6 0.001 rt Suction Break

BWR/6 0.1 Ft2 Suction Break With Tow Pressure Systems

BWR/4 0.05 ft2 Steamline Break
2

BWR/4 0.2 Ft Steamline Break W'.th Low Pressure Systems

BWR/6 0.2 Ft2 Steamline Break
2 Steamline Break With Low Pressure SystemsBWR/6 0.2 Ft

BWR/4 0.05 Ft2 Outside Steamline Break
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Table 3.1.1.1-1 (Continued)
i

FEEDWATER AVAILABLE

BWR/4 0.1 Ft2 Suction Break With Low Pressure Systems

Eh'P,/4 0.1 Ft2 Steamline Break With Low Pressure Systems [
4 !

; ,

LOW PRESSURE SYSTEM 3 AVAILABLE

BWR/4 0.001 Fc2 Suction Break

BWR/4 0.1 Ft2 Suction Break
BWR/2 0.1 Ft2 Suction Break
BWR/4 0.1 Ft2 Steamline Break

BWR/4 0.5 F+2 Outside Steamline Breat |
,

STUCK OPEN RELIEF VALVE
,

[ -BWR/4 0.005 Ft2 Suction Break - RCIC + Low Pressure Systems ;

BWR/4 0.001 Ft2 Suction Break - Low Pressure Systems Only

;. BWR/4 0.1 Ft2 Outside Steamline Break - Low Pressure Systems Only

O:.

i NO BREAK
'

BWR/4 HPCI + Low Pressure
.

; BWR/4 Low Pressure Systems Only ADS at 10 Minutes

[ BWR/4 Low' Pressure Systems Only - ADS at Water Level 1
t

' ' ADDITIONAL BWR/6 CASES

BWR/6 0.005 ft Suction Break' -RCIC + CRD
2

BWR/6 0.001 ft Suction Break - HPCS only
2

^BWR/6 0.1 ft Suction Break -. Low Pressure Systems Only

BWR/6 Scram &! Isolation with Stuck Open Relief. Valve.- RCIC + CRD

~

.

l

.

,

$e [4-187
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ggTable 3.1.1.3-1
COMPARISON OF SMALL BREAK vs. LARGE BREAK PARAMETERS

Parancter Small Break Large Break

Timing of Events Tselatively Slow Relatively Fast

Depressurization Rate Slow (May Require ADS) Fast (No ADS Required)

Core Uncovery Dependent on Break Size, Always
Location And
ECCS Availabil ity

Boiling Transition Dependent on Core Uncovery Dependent on Core Flow
(llor Bundle) Time As Calculated by SAFE Rate

(Initial Flow Decay Adequate (Calculated With LAMB
To Maintain Nucleate Boiling And SCAT Computer Codes)
Until Core Uncovery)

||hCore Flow Rate Secondary Importantce Important For Core
Heat Transter

Core Temperatures Controlled by Decay Heat Stored Energy and
Decay llent Important

Reflood Time No Core Uncovery For Important for Limiting

Kiny Cases Peak Clad Temperature

Reactor System Dependent on ECC System Dependent on Break
Response Avail ab il it y Size and location

G
4-188



,___ _- _ ._ _. _ _ _ _ _ _ _ _ . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . . - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . - . . _ _ _ - -

1

NEDO-24708A
i 1

! L

i r
1 i

'i

1
!

;

)
I There are no Figures 3.1.1.1-1 through 3.1.1.1-18
i

I
<

!

I

1 .
| '
< '
' !

I
i

f.

I
4 5
- r

!
i

|

iK

T

i >

! p

1, i
,-

f -

E
I

i
6

I

i
4 e

i i
i I
i i
j i

. |

I i
i +

Y

4' '

?
* i
1
* .

(
l i
t

'

I !

: i
: !

;.

!
,

!

i l
4

s

'
!

*

i I
'

l
4

'
,

o

4

4

!O ,

,
.

!

I
'

,

i

t.

4-189
'
,

r

1
1

. , - - . . ~ , _ . - , - _ _ - . . . . . . . , , , , , - . , - - . - , . . .
. _ _ _ _ _ _ . _ _ _ _ _ _-_ . . . - . - . _ . _ _ _



z Eg-
'

~

i

* O'
0
1
xK l

B E -- L
.

B R 2U
T N S
C O S
U E
S S R

M P
2 E
T T M

2F S E
/ Y T 1

0 S S
R0 Y
W1 L S

L. 1B0 A 8 .i

9.i 1
1

-
.

1
.

1
.

1
.

i

3
E
R
U
G
M

O
2

.

I 1 ]

C
E
S
(

Ei

M
I

6.T

~ '

I
O

. '

N
|

'

'

1

i

i ~

- O- -l - - _ __ .
.

8 1 O
L '

3 0. .6 0 01
x

~

JcJWogELmE o _m
.

L
tO Lc- L CC

k$o;
,



-

/ # ''

_ . < " -
--

-

,
-- m-

BWR/2
0.100 FT2 SUCT BRK
ALL SYSTEMS ON

60.
t LEVEL INSIDE SHROUD

. 2 LEVEL OUTSIDE SHROUO

,

, , , 2- 2, 2, ,1

W \| I"
_ -

40. o i.,

1^ l'LL t ii i i i ti-
,

F-- Q z

{ ,LL yu _ . _ _ . . _ _ _
.__ _ _ _ . . _ . g

-. ;
~

%
.__J "

LLJ
> 20.
LLJ -w
_J 1

~

CE
_

uJ
~

|-
E -

Z -

_

iiiiI1 i i i * ~'

0'O. O.6 1.2 1.8 2. 4 x10'

TIME (SEC] FIGURE 3.1. 1.1 - 19.2



. -
A

@ $e:e> 3
-

~ " O'
0
1
x

K 2 i
LR .

B 2

T
C
U

RS
' E

2 T
T A

2F W 2

0 S/ 0 E DCy -[

R0 ECRFR
i

W1 FECLS
.

B0 82 2 3 u s 3
. .

1 9
1

' ! -

#
1

.

1
.

1
.

3

E
R
U
G
I

F

O3

2
.

b
1 )

C
E
S
(

3

E
Mi

I
6.T
O'

i

i

i
;

!

-

3;
;

1

-
-

O- - _~
! ' |

_ - _ - .

5 .O5 -

01 .

0 01 1
x

LFEC ZED J_Lo J ( Z o J__m IL-- L
C _LL c

$e
,



E? aR 2
-

ej m
,. s '

0
1
xK 2

R 4
.B # 2

T N
C O
U
S S E

M N
2 E I

T T L
2F S M K
/ Y A R

0 S ESE
R0 TDR
W1 L SAB , '

3

L 2 4d0 A i2 s 8i

9
. 1

1
-

12
.

1
.

1
.

3

e
ai

u
c
i
r

q. 2

,\ 2
.

1 )

C
2

E
S
(

2

E
M

i

I
6.T
0*

'

'

'

I

'

2'
i

I|1 i

)j i

t

__~I - _ ~ .

0- ,,q . . .

0 0 0 0
0 0- 0-

6 4 2

L EE ZCJ _J

oLCxED LFCC
J

-LLL
C

_ ' ,. $



BWR/2
0.100 FT2 SUCT BBK
RLL SYSTEMS ON

8.
2 RECIRCULATIONx10

t

i
u. e-

1LJ : g a
LLJ t gi >
CO ;i,

*N i a 1 i1111 11

,m )I
.

1E t

i

ld3 _J W o !
i , ,

1 - '

If h
*"

i\ t'

' '" 'UJ 0' t-l
! F

4 NL(jj! j 1F- _

.' l IG~ _

|i u , li a h L(.:
kCE _

/
i

Z
g - g

i

__J
-

u_ -

_

-

iiliiii wt -2_q, i i

0. 0.6 1.2 1.8 2. 4 x10'

TIME CSEC) FIGURE 3.1.1.1 - 19.5

0 - O O



. .

U,.
. ,- .,

V C1.
. .. --

BWR/2
0.100 FT2 SUCT BRK

2

ALL SYSTEMS ON1.2
x10 i VESSEL TOP e HERO

2 FUEL

,2

0.8
- =

I

b 2 b
LIJ e

"
iCJ I i 1 1 1 1 3 1.

0
uJ

-2
2

2

D 0.4
F-- -

E -

CE _

LiJ
_

k - <
LiJ

-

F-- -

_

~

Ii10. ' i i i | | SAF E -2

0. 0.6 1.2 1.8 2. 4x10'
TIME (SEC] muae 3.1.1.1 - 19.s



BWR/2
0.100 FT2 SUCT ERK
ALL SYSTEMS ON600.
1 00WNCOMER
2 LOWER PLENUM

2

1

400' 2

-

a ~ N, i1

-J i
N 2 y

-O 3
sF-- #

Q 1&

200. x>- -

a- - 2
__J _

T
_

I
F-

-

Z -

1.1J
-

_

~

Ii''i0. 'I ' 1 * -2

0. 0.6 1.2 1.8 2. 4 x10

TIME CSEC) ncuac 3.1.1.1 - 19.7

9
~

G G
_



. . . . . _ . .
. . . .

o ,,

,
; y,

BWR/2
0.100 FT2 SUCT BRK
ALL SYSTEMS ON

1*
i CORE
2 LOWER PLENUM
3 BREAK

0.6 - -

is
8
L*

L. C$ 8
>

0.2
_

>- _

F- _

~

l 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3
CE
D

-

O -

-

'

Ii''i-0.2 i8 i i * -''

O. O.6 1.2 1.8 2. L1x10'

TIME (SEC] F'GURE 3.1.1.1 - 19. 8



58b! '
-

* O
i '

0
1

K x

R E .

B P 6
U

T N S
8C O S

U E1
S S R

2 M P i

- 2 E
T T M

4 F S El

/ T T
0 S S

R0 Y
W1 L S

L.
1B0 R 5i .

: . 0
l 2
L

-

1
.

1

1
.

3

e
a
ui

a
n

O
.

3
)

C
Ei

S
C

E
M
Ii

5.T
1

'

'

'

'

I

'

'

'

I '

Y .
'

O- _ - _ - - - _ ~.
.

'O18 Ls 0. .j
0 0i

x

_ Uc3Dn E_EbOm Lc2CC OQ
f$



. - -

~ '

O O O. ,

eslR/L4-2i8
O.100 FT2 SUCT BRK'

60.

/,
,

i LEVEL INSIDE SHROUD
2 LEVEL OUTSIDE SHROUD

/2,

I

"O'
i

U M

f{ LL- pr

s-

; E

20.
LLJ -ur__ . - _ - . _ _ . .- - - - - - -- .. .--

,

CE _

h --

.

i :
.

;
-

SRFE -2
O, I l | 1 1 I 1 i

0. 1.5 3. 4.5 6. x10'

TIME (SEC) ricuac 3.1.1.1 - 20.2



I BWR/4-218
3

0.100 FT' SUCT BRK
i

ALL STSaLMS ON
1.5 ' ' FEEDWATERx10' 2 HPCI

3 LPCI
LPCSu

s say
3

t

3

1.- ;:

L)
L1J v.
O G
N L ?

TI :
eUCQ s

' >.__J
m

. 2

= " 4
LLJ 0.5 > e +

v , ,

F-
E
[

x
._

3

g
_J
LL

__

;liiiS $ i 5 s i s a i s 3 2 5 3 2 _5 aSME 1 4
0. H i in 1

0. 1.5 3. Ll . 5 6. x10'

TIME (SEC) ricuae 3.1.1.1 - 20.3

9 9 9



. - -
_

- - - - - - - - - - - .

/

BWR/l4-218
3 0.100 FT2 SUCT BRK

ALL SYSTEMS ON
1600.

STEAMLINEi

2 ADS
a BREAK

;i

.

'
'

/1400.- ,

LJ
LLI

zW
N ) B

$>Z
LCD eS-J *

-

l

LtJ 200.
H __

CE __

CE __

~~ !7
--.-

_J i I
g __

_-

-.

liinaO. ! i ni 2i i i2 2 2 i 2 i2 1 2 see i -,

O. 1.5 3. Ll . 5 6. x10

TIME (SEC] nca e 3.1.1.1 - 20.4
|



.

| I

i e

! BWR/l4-218._

! 0.100 FT2 SUCT BRK
'
.

ALL SYSTEMS ON| ..

i 8. ' _

3 i RECIRCULATION( x10 .

i

i

!
|

I O
: :

i

i \
'

,

1

N.
'

m

I U
-

! W
j :i,its'5;jlig J If K'j

!fh|-?" ~ j ? ,!]:
'(

''
! m g:. :

hi HP ': F 8*

:!;it ; y M4

L y gy.L jpjy ' 4 [p@
i " o )i ix

; y j ; f| ,a o u r :,: . ; t; a
( ' . jj,i i . .g;i p co

,
- R, ~a J

m

| -

i, .-,
'd

. _
1 1

; W Q,
F- -

'' dIiJfIN11bliH4il1H44($$$4ljilliH44j E ._ |t
CC _

1 -

Z<

E3
-

,

.
_J

-

; LL
-

'

_

_q, [ i i i liiii .

set -2

0. 1.5 3. 4.5 6. x10

TIME (SEC] ricuae 3.1.1.1 - 20.s

G G G
. . . . _ _ __ _ _ _ _ _ _ _ _ - _



2t EO>:n *
~

,

2

I_ "- .

, u
\

0
D 1

K A x
.R E

6B F
,

2

T N e
8C O

U P1
S S O

2 M T

- 2 E
T T L

1
L F S E

Y SL/ 0 S SE ,

R0 EU 2

L VFW1 L.

5B0 A 2 8
.

1 0
L 2

-

1
.

1
,

2 .

1
.

3

e
a
u
c
i

r
p)n

i .
a

3
)

C
E
S
C

~
2

E
M
I

' .T5
, 1

'

1 '

2

'

'

I

'

'

1

3
'

y! -
'

~

t - _ - _ - - - _ ~ .
?

'O2

18 L
s 0..d 0 0
i
x

_GDHgELQIJ-~ - JJ
- L t

#bo
LF

.



-

h"4 s>
R

3~

" O
'

_ 0i

1
K x
R 2 .

B 6

T N M
8C O U

U N1
S S RE

2 M EL
- 2 E MP i

T T O
4 F S CR 21

/ Y NE
0 S WW

R0 0O
W1 L 0L

L.

B0 A i2 5 7
.

. 0
4 2i

-

2 1
.

1
.

1
.

3

e
n
u
ct

i

Or
2

.

3
)

C
E

i S
(

2

E
M
I

i 5.T
1

2 i

i

'

'

|

z a '

9
:

I

t

'

O- - - _ ~
i

_ _ _ _ .

0
' . . .

0 0 0 0
0 0 0
6 4 2

_E
I

_J_CI ZLOF0"
.

ZO - _>Q F L
.',2,



%8LC0
E '

~

I

]

.,'L *
'
0
1

K x

R 3 .

B 6

T N M I

8C O U
U N1
S S E

2 M L
- 2 E P

T T
4 F S RK 31

Y EEA/ 0 S RWE
R0 OOR I

W1 L CLB
L 8.

B0 A i2 3 05 .

. 2
l
L

-

1
.

3
1

.

1

3.1

t
a
u
e
n

'v 3,''

.

S1
)

C
E
S
{

3

E1

M
I

5.T
1

3
'

'

1 '

'

I

i

h '

'

'

,)
. _ - _ g\ - - _ ' .

6 2 2O
.

'.
1 .

0 0 0
-

!. EO3- - ~ .
.
.

.

_.
.

>l
cL8



hka8 *

3
~

" Oi

'
0
1

K x

R E .

B R 6
U

T N S
8C O S

U E1
S S R i

2 M P
- 2 E

T T M
6F S E

Y T/ 0 S S
R0 Y

W1 L S
L.

B0 A i 5 1

.
1

4 2

-

1
.

1
.

1
.

3

ei

a
u
c
n O

.

3
)

C
i

E
S
(

E
M

i"
I

5.T
1

i

i

i

i

i

I

i

i

i

1

O- ~ _ _ _~i .

02 8 4 .

3 0. .

0 0 01 1
x

JEDDnJ[Q_
D _m- C eL8 B CCu0(



; O O ,O,, , .

BWR/6-218
0.100 FT2 SUCT BRK

60.
i LEVEL INSIDE SHROUD
2 LEVEL DUTSIDE SHROUD

2

/ .

'
3 ;

:

15 111111111111111M11111111111111111111111111111111111111111111111111111111,1111111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111'111111111111111111111111111111111111111111
,

|
.

z-

# $
'

L LL. ,,rg
i S''

__ _ _ _ _ _. _ _ _ _ _ , Li
O
8
>

'

_J
LLJ-

| > 20.
| LU 284r . ._ ,

__

| ___J -

| CE [
l LU .

F- j_,

i CE ,

'
! Z
.

-

1

I'I ' , m _20. ' ' ' '

! 0. 1.5 3. 14 . 5 6. x10'

iIME (SEC) FIGURE 3.1.1.1 - 21.2;

f

'
. _ _ _ _ ._



z 8LC8"
'
'

"

" 9u

0
1

K x

R ' .

B 6

T N "8C O
U s

1
S S R C u

2 M E P

- 2 E T H
T T A +6F S W '

/ Y DIIS
0 S ECCCV

R0 EPPPR
W1 L FHLLS *

L.

B0 A i2 3 u s 53u .
. 1

1 2L

-

* 1
.

1
.

1
.*

3

E
u R

U
G
I
F

9'

.

3
' )

C
Eu

S
(

'

E'

M
u I

5.T

% '

1

'
'

'

\u I

\
'

'

S
'

2

-
i

9- - -- _ .
| lt)

'O.

55 0
.

.1
0

1
x

ULWNZCJ- L EC ZED ]_
J .

L D t]

- LFCC L_

,s E



,. _

v v v
1 i

BWR/6-218
{ 0.100 FT2 SUCT BRK;

'

\ ALL SYSTEMS ON
600*

:
1 STEAMLINE

| 2 AOS
; 3 BREAK
; 3 3 3 3 3 3

| fv.

I

P
!

- 400.!
U .

LLJ !
(n |

2

8N h ?wr Y
'

:5 03 i a
d |

t

LLJ 200.
H- |-CE --

CC ._

._

EJ I-~
_j r

' 'u_ r
__

'~

0~ n'2' '|''''a i 2 2 i 2 i 2 1 2 = 2 -

0. 1.S 3. 4.5 6. x10
TIME (SEC] ricuas 3.1.1.1 - 21.4

.
_--



_ . _ _ ______ ___ ___________ _ _ _ _ - - _ _ _ _ _ .. _ _ . . _. . .- -

'

i BWR/6-218
I!

'
' 0.100 FT2 SUCT BRK

t

i ALL SYSTEMS ON
8'4

! x10 3 i RECIRCULATION

!
; '

i
l

i

! I

,I i

m .

i U *^'

LLJ | . . . . . . . , . gg
N k

,. r ~
' ,

: 50 0
: _1
| )

"

, ,

! '_u O' - 'k&i & -

i c -

CE _i

z
-

: ED
--

! J
-

L

! LL. ~

!

|*

| -tl, I t i t |I I i t I j m -2

| 0. 1.5 3. 4.5 6. x10'

! TIME (SEC) noun 3.1.1.1- n.s
:
;

.. .. -

- --

.. -. .. . . .- . ._ . - _ _ _ _ _ . . _ . - _ -- ._ _ _ _ .. . . ..



-- - - - - . - - - _ - _ _ _ . - _ - _ _ - _ - _ _

-- . . . ..n . . . . . . . . . )_ . . .,

.) ()'

.>

i BWR/6-218 :

O.100 FT2 SUCT BRK ;

| ALL SYSTEMS ON i'

1.2'
.

i VESSEL TOP e HEAD !3 *'

x10
2 FUEL |

;

!

!
!

,

i

I

'

t

t 0.8
-

LL !
a i. t

$ ;,
Q l

'

LU ~
i C#

L C3 \ i o t
- '

i
[M

| Ld
| CC i

! D 0.4 [,

x- t i i i ;F-- _

,

| CC -
2

- 2 ' 2 2 2
| w _

! LU _

i| .CL
-

:I
| Lu -

F- -
!

,

_

f
_

Ii| ! I WE -2
j 0. ' ' ' '

0. 1.5 3. 4.5 6. x10

TIME (SEC) ricoat 3.1.1.1 - 21.c

| __-_____--___-__-____ . _



-,

.
2

*gL5s
"

2 .

" ei
'
0
1
xK
.B 6B

T N M 2

8C O U
U N1
S S RE i

2 M EL

- 2 E MP
T T O

6F S CR
Y NE/ 0 S WW

R0 OO
W1 L DL

L 7.

B0 R i2
i

5 .

1
. 2

4
-

1
.

1
.

1
.

2 3

e
a

i u
c
i

r

e
.

3
2 )

C
Ei

S
(

E2

M
i

I

- 5.T
1

'

'

,' i

i

i

I

'

'

i

'

-
'

O- - _ ~[ - - _ _ .

0'

.
.'

0 0 0 0
0 0 0
6 4 2

o - - JIcgN]FC.Q. - LJ_EIFZLL .
>C _

-
_

vb" _
,[:



zSL&y>
8 '

~

i

*, __
,

_

0
1

K x

R 3 .

B 6
I

T N M.

8C O U
U N1
S S E.

2 M L

- 2 E P
T T

6F S RK 3

/ Y EEA
0 S RWE

R0 OOR
I

W1 L CLB 8

L 1.

B0 R i2 s 5 2
. -

l
L

1
.

1
.3

1
.

3I

e
a
u
c
i

r

3

'v.,' 1 .

3
)

C
E
S
(

3

I

E
M
I

5
! ,i | I I I .T

1

. 3
'

.
'

. 1

.
'

. '

I

'

'

3
'

1
'

_ _ _ _~ .

, . 6 2 2O.
-

'
1 . .

0 0 0
-

.i2 W

>F~ E3O- --
- -

'

'



zSLO8"
3
-

* O'
0i

1
xK i

R E L
.B R

U 2
L N S
M O S
T E
S S R

M P
i

2 E
T T M

2F S E
/ Y T

0 S S
R0 Y.

L SW1 L. 1B0 R 8i .

2
. 2

i 1

-
-

1
.

1

.

1
.

3

e
a
u
c
n

O
2

.

1 )

Ci

E
S
(

E
M
I

6.T
-

C

' i

i

i

|

i

*
i

i

~
1

i
- _ _ ~ ~ ~ __~ O.

i

8 012 t .

0. .0
0 01 1

x

i5 T mQ LcDnnj oJc __
_ L t

(CL

I



. . . . .. . _. _ .. - _ .. _. _ . . _ . . _ . _ . _ ._. ._ _.._

_ _..._._. .O..-_.....
- _._ ..

t.$.
. ./. .

O.
. . . . . . . . . ..,-

< ,

_ .

~

BWR/2
.

2 0.100 F2T2 STMI RRK 2

!
,

~

ALL SYSTEMS ON-' '

,

60.
i LEVEL INSIDE SHROUD.
2 LEVEL QUTSIDE SHROUD

.

7

f
.

t ! , g| || L 2h !' ! 4 ! h t ri' ! ! ! ! !.1 i ,1 L L L 1212 Li' i i

N, N \' V }|[ l| |0|
'-

40.w,

, , 2 L
.

y 1 N=

n-
,

L L* * *
w -.m-

=
1--- -

,

,

'

. LL. m
_ _ , . . , _ . _ . _ _ , _ _ _ _ _ _ . _ . _ _ . _ . _ . _ _ _

a
~

s|*

.._.J
3

_J<

4
-. 20.>

' LLU - e.4 e _ . _ _ . . _. _ _ _ _ _ _ _ _ . _ _ . _ _ _ ._

_J- _
-

! .
_

'

4 cc.
- LU

_
;

g -

7
_

.r -
.

_

-

SAFE -2'Q, l' l~ l | ' 1 I I I

0. 0.6 1.2 1.8 2. 4x10'
; TIME (SEC) ricuae 3.1.1.1 - 22.2

7 |



_.

BWR/2 i
0.100 FT2 STML BRK

1

ALL SYSTEMS ON
1.S

i FEEDWATERx10
2 E C.
3 c.RD

u LPCS
s SRy

l

"" --| -

u u u u

CJ
bJ
W M
N 8
X A

STCO
5J j

w l

bJ 0.S --

F-
E _

CC -

Z
- '

-k
,
'

EJ
a -

g _
,

2

! ' i iii I >! !i < fl!' ' '

0. I . i ' =< i < i <
i

0. 0.6 1.2 1.8 2. 4 x10

TIME (SEC] ricune 3.1.1.1 - 22.3

- - O e e-



, c

') J b~

BWR/2
0.100 FT2 STML BRK
ALL SYSTEMS ON1600'
i STEAMLINE
2 ADS
3 BREAK

400.-

U
LLI

zW
N E# i

' *, 4 Z . i'
' t:co a

J 9__

-
:q

3 3 3

ILLJ 200.
i- _.

CE -.
_
*Q- _.

7
-

3

g __

_. 3

LL -

_t

kI
Q'O.

f I 21 I f I 2 1 2 1 2 1 2 1 2 1 2 S$FE -22
O.6 1.2 1.8 2. 4x10'

TIME (SEC) ncune 3.1.:.1 - 22.4



_

BWR/2
0.100 FT2 STML BRK
RLL SYSTEMS ON

8'i i RECIRCULATIONx10

!
a

N.m

LJ
LLI
CO A
N c

k
'

[00
1 itE

# a; i
_J l' s s

,

'
j

"' '' '
LiJ 0. ^^^ - -

,
-
~ > = > '> < ' ''

l |

H L @, , , ,,

! t

E _ 4 i' '

i

/ ;it i t{ fitd'
CC _

L

i l u
t ; t ; L i i; ; ; t t

i

F_z
ED T-

Li_
-

_

- iiiiliii1
_ y 'O .

- - _ _
i S'E -2

0.6 1.2 1.8 2. 4 x10'

TIME (SEC) emu u.u - n.s

O O O



z 8L$E ,
2-

2

)

m-.
,
,

,Q '
0
1D x

K A 1
L2

R E .

B H 2
3

L N e
M O
T P
S S O

C
M T

2 E
T T L

2F S E
Y SL/ 0 S SE

R0 EU
i

'W1 L VF
L 8 s..

B0 A i2 2.
2

1

-

1
2 .

i
1

.

1
.

3

e
a
u
c
n

I
- .

i
2

-

(%
2

.

\ 1 )

C
E
S
C

i

E
M
I

6.T,

i

, O

,

,

,

|

,

i

i

i

i

)
_ _~ _a .

. a iI .

1 'O2

2 8 L

0..
0 0 0

1 1
x

J--_. DI -
I

ZLFE 3_F1CLL L L,O
L t

t CL
L



BWR/2
0.100 FT2 STML BRK
RLL SYSTEMS ON

600*
i DOWNCOMER
2 LOWER PLENUM

i

400.
^

1
2x z

O $
l L'& N O

] 1 O

e
_

200.!>- ' 2

CL _

w ~
2

Z -

LLJ
-

_

0.I'' ' ' ' I ' ' ' ' .6
'

-2"

0. 0 1.2 1.8 2. 4 x10'

TIME CSEC] rrcuae 3.1.1.1 - 22.7

9 - 0 O
r



-

.

*5LCe> T
2

-
3

*
-)

'
.( 0

1
x

K T 1
t

B1 .

B 2
g

L N M
M O U
T N
S S E

M L
2 E P
T T

2F S RK T

/ Y EEA
1

0 S RWE
R0 OOR
W1 L CLB

L s.

B0 R i2 a 8 .

2
21

-

1y
.

1
g

.

1
.

e
a
u
'

5 '

); 2

' g 2
.

1 )
3

C
E
S
C

2

1

E
3

M
I

6.T
9 '

O

1 '

'

3
'

I

'

'

9

'

1

'

/ _ _ - - _ ~ .
3

6 2 20
*

.
. .

0 0 0
-

>H~ DEDO
-

.L:

|'



-

-

5?Zai '
~

1

-

E

O'
"
S

'
0
1

K x

R E .

B R 6
1U

L N S
8M O S

T E1
S S R

2 M P
- 2 E

T T M
1L F S E
/ Y T

0 S S 1

R0 Y
W1 L S 1

L ..
3B0 A 5i 2

I .

-4
1

.

1
.

1\ 1 .

3

e
a
u
c
s

O
1

.

3
)

C
E
S
(

1

E
M
I

5.T
1

'

1
'

f?
'

'

I

i

'

'

-
'

- - _ ~- - - - O.

8 4 'O
3 0. .0 0 01
x

JT DDJC _E n _v 1 t

L C(LCQCQ
t="



- . .--- . - - - - - - - - - - - - - - - - - - - - - .-_

.. ,. .. _ .

'

2 1 2 2 2 ?

BWR/L1-218
O.100 FT2 STML BRK'

LL MEMS ON
f 60.

[ t LEVEL INSIDE SHROUD
2 LEVEL DUTSIDE SHROUD

|
.

Ai '

2 i40. u ;

! U $
LL. _ Ta r._ _ . ._ ._ _ _ _ _ _ _

s
__J

i LLJ
; > 20. .

LU -w
_ _ _ _ __ _.. _ _ _ . .._ _ _ _ _ _ _ - _ _ __. _. _-

_

; cc :
: to

i H EE
I -

_

0.'''''|''ii * -'
i

i 0. 1.5 3. 4.5 6. x10 |

! TIME (SEC] nouac 3.1.1.1 - 23.2 |
:

_- - _ - - ----___-- __
|



.

=.
z@Le8> e

-

s
4 a

O.
r.
e
n
s

'0
1

K x

R s .

B 6
s

L N o
8M O a

T1
S S R

2 M E
- 2 E T

T T A
4 F S WL s
/ Y DIIS

0 S ECCCy
R0 EPPPR 3

u
W1 L FHLLS 2

L 3.

B0 A i2 3 u s E 3
.

. 2
l
L -

1
.

s 1
.

1
.s

o 3
a

t
a
u
c
i

r

es

.
3

u 3
2 )

C
E
S
(

s

3
,,

2 E
M
I

5.T

L i

1

s

b
k

' I o>

3 , ! i 3 a
;-

i

2 l

i

i

s
i

l

O~~~'
_

, i i !

i1iT1 ._

5 .O5 .

01 .0 01 1
x

J
E ~0 ZEJ J_ L

- -

ULUNZCJmU- O)

- Lt
Ll

.

fM" .



,
i

. M8 hag s
_ -

mq '
0

.

(.
1K 3 i x

R 2 .

B 6

L8M
T1 S E

2 " N
- 2 I

T L
4 F M KL 2A A/ 0 ESE
R0 TDR

SABW1
. 4B0 i2 3 5 .

3
2

4
-

' 1
i

a .

1
.

1
.

3

E
R
U
G
I
F

i

2

'.
. - .,\

3
)

C
E
S

'
i

(

2

E
M
I

5.T
' 1i

a
i

'
,

i
i

i

l

i

i

2
i

3

_
i

_

_ _ _ . t - _ _l
i

'. . _ ..

0/
. .

t 0 0 0 0
0 0 0
6 4 2

UUWN33U-
U E[ ggLL]

L LF
4

,l| ; ;



._ _ _ _ _ _ _ . _ - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ .____ ._. . _____ __ _ _ __ . - - _ _ _

|

| BWR/4-218
| :

0.100 FT2 STML BRK |

ALL SYSTEMS ON
,

i 8.
i RECIRCULATION |{ x10

\
| r

i

1

i i

!
!
,

r

i

!. L4.; --

1 LJ i.

| LLJ sCy3 g1
. .-

-
. , . . ,, ,s. . . .

. , , ,. 1.,.
. , , , , . , 2, 7

. . ,
.

-

t>, |,'g,
,, .

i
'i

-

;; (n e,, ,r 4
,

2 i 1 |f ' : 3 I it
' ' ''

;i -

i
:i

-
> .

-a 4 ,

; Mi,y, -

Ly j <

L ,C'N.AF' $ h' ' I ! i ll h_ l1., M , | ,,,,, ; l 3 . ' a.M N, ,', I . U $ '' 5|
''e 4

,
.

.. .
.

,
. 4 ,

f'| i4 M- -

'

MCD
> '

_J . s

i
. !"

|LLJ 0. - !

H _ .'
'

~ s' '

-

. ,

; E _ j!ritI< 'i|ji:1,i1;'H1(gqJ(:||<41!i;ll|1Hl!11H': 11ijHl;: 41iHijI' ':;: (1
~

CC !
'

:
_

i
r

; z
-

'

| ED
--

1 ._J
-

i.

.

| LL -

t

<
|

4

|I - iiiiliiii m -2

_ q 'O . 1.5 3. 4.5 6.*10'

i TIME (SEC] ricuac 3.1.1.1 - 23.s !
; ;

1'
>

9 9 9 !
, t

. . , _ . - - . ___ _ . _ . . ._. _ _ _ _ - . -- . _ _ _ _ _ . . _ _ _ _ _ ._ _ - . . _ . . - _ _ _ _ _ _ _ . .



2SL c P=> 2-

2
- i

m;

,,U 0D 1

K A x

R E .

B H 6-

2L N e i

8M O
1 T P

S S O
2 M T

- 2 E
T T L

1L F S E
/ Y SL

0 S SE
R0 EU 2

i

W1 L VF
L.

B0 A i 2 5 s..
3l

L 2

--

1

.

1
.

2
i 1

.

3

e
n
u
c

, i

r

>
,L, .

;
2 3i

)

C
E
S
C

2,

E
M

%
I

5.T
1

'

' '

T '

'

2 ;

'

'

i

'

_ '

.

~__

0

.a,'

,U 0l2, 8 t

0 .

0 01 1
x

cjLZuFJ-bJJ m Lc-J c J >~
-

U tCuC cLC
fg~

!



.
z eg

'
-

i

2

" 9'
'

'
0
4K

R .

B' 6

L N M 2

8M O U 2

T N1
S S RE

2 M EL

- 2 E MP
T T O

1L F S CR
Y NE/ 0 S WW

R0 0O
1

W1 L 0L 2
7L. .

B0 A i2 5 3
. 2

l
L -

1
.

1
.

1
.

31

2 e
a
u
c
i

r

9
.

3i )
2

C
E
S
C

E2

M
I

A 5 T.

1
t

'

t

2

i

,

I

'

'

'

-
'

i - - - ~ 9- _ _ _ .

'O. .
.

0 0 0 0
0 0 0

1 26 L

- Ig ND w- - _J_EIFZJ- L

>O L

.L
-



-

U, ,
, ,,,

(../ LJ-

BWR/L1-218
0.100 FT2 STML BRK
RLL SYSTEMS ON

3 31*
i CORE
2 LOWER PLENUM
a BREAK

i

!

1

!

0.6

z

r s
: e 0

*
Po
>

0.2
_

b -

b - 3

H

d I '

CE
__ 1 '2 3 1 2 3 2 3 1 2 3 1 2 3 1 2 3 1 2

D -

O -

_

~

|1 ' ' ' " ~'-0.2 iI ' '

O. 1.5 3. 11 . S 6. x10

| TIME (SEC) ricuae 3.1.1.1 - 23.8

1



-
.

.= 8y $
* _

_

_

_

" Oi

0
1

K x _

R E .

B R 6
U

L N S
8M O S

T E1
S S R i

2 M P
- 2 E

T T M
6F S E
/ Y T

0 S S
R0 Y
W1 L S 1

.

L 4.

B0 A S 2
i

. -
4

1
.

1
.

1
.

3

e
a
u
c

i i

r

O
.

3
)

C
i E

S
(

E
M

i

I
5.T
1

'

i

i

i

I

'

'

i

'

-
'

O_ _ _ _ - _~ .I

.

h.

8 4 0
0..0

_ 0 0
1
x

uC-JCDnnbcQJc _c nQ"E _
( ((

t~U
; s | l i!!;



- - - - - -
- .- - - _ _ - _ . _ - -

i . -

! O O O :

2 2 2 e 2 2 2 '
'

BWR/6-218
t. ,

! 0.100 FT2 STML BBK |

1 'ALL SYSTEMS ON*

.,

60.;
2 LEVEL INSIF_ SHROUD .

2 LEVEL OUTSIDE SHROUD |
, ,

|
'

|
i ;

'
i

'

|
.

! i nenmu mununumma nnmnumununnmmnuununnmmunnemmumnunmumumnunununnununn-mmunummunmumumannumunnmmm

40. .

"Y '"
'

" 4 # "" ' ' ' ' '"
|

|
-

-. . . . . . . . . . , .. .. ... . ..
.

! - 2.

! F- *
8

| LL .ru ._ _ _ _ _.. __. _ ___ _ _ .. _ _ _ _ _ _ .. _ _ _ _ _.. _ _.__ _ _ _. . p
," > 11 > m .

! om =
a w >-
; _1 |

i LLJ !
; > 20.
! LLI -84

. _ . _ _ _ _ . __ _ ___ . _ ._
!

; __J -
-

4
i

-

! cc _

i uJ
-

p_.
7

- ,

| Z -

;
-

,

-

1 _

Iii'i m -2
O. t i i i

j 0. 1.5 3. 4.5 6. x10 |

| TIME (SEO nouae 3.1.1.1 - 24.2
1

;
.. . _. _. .



z9ZtPm#
9

-u

1

OE
F
A
S

'
0
1

K x

R 3 .

B 6u

L
8M 1

T 51
S R c2 E P

- 2 T H
T A +6F W g

DIIS u/ 0 ECCCy
R0 EPPPR

FHLLSW1 1

.

BO i2 3 u s 5 3
. .

ul
L

-
g

1
u .

1
.

1
1 .

3

e
a
u
o
n O3

u

.

3
)2

C
E
S
C

S
u

Et

M
I

5.T
1

a
u

i

i

2

i

l

i

i

S
i

. .
-

i

O~ ~ _I
'

__ + .

5 05 ..
3 01 .0 01 1
x

J J_ LL(LCNJ400 J_ "
J EEJJO- E1 i

0 Lt CC



, - -. _

- - -

,. ,-
a s .

s

BWR/6-218 :
-

O.100 FT2 STML BRK
'' RLL SYSTEMS ON

600.
i STEAMLINE3

2 ROS-

3 BREAK ,

3 3 3 :l 3 3

1

3

L100.-

LJ
1 LU

LO 9
N

>Z
hc;

b _o
,

J
im

LLI 200.
F-
E
[ ._

$

_
._

g .__

._ .

._

T

llQ,| i 1 | 1 1 2 1 2 1 2 1 2 1 2 SffE -2| | 21 I

0. 1.S 3. ti . 5 6. x10

TIME (SEC) n = c 3.1.1.1 - 24.4

_.



L'
|

BWR/6-218 |
;

I 0.100 FT2 STML BRK

! 8. I
t 2 RECIRCULATIONj x10

'

,

:

|

fi

i ,-

"-G 4

1

.g >

Fst]hkHf
-.[T!$ :t

gg ,

~ !
.

LtJ 0. N

cc
r

: .>
,

1
_

-

~

' :
~

ilii,,_y, i i i su -2

0. 1.5 3. 4.5 6. x10

TIME CSEC) ricuae 3.1.1.1 - 24.s

_ _ __



-

,!b$s 2
-

2 E

, j A
F

S
,

0D 1

K A x
R E .

B H 6

L N e
8M O

T P 21
S S O

2 M T

- 2 E
T T L

6F S E
/ Y SL

0 S SE
R0 EU
W1 L VF

L.
2B0 A i2 5

6.

44
2

-

1
.

1
.

1
.

3

E
R
U
G
I

\ F
- -, -

,

.

3
)

C2

E
S
(

i

E
M2

I

_ 5.T-

1
;

1
'

i

i

I

'

'

2

'

2

_ ~ 'a k ~ _ _ _-'j .
.

, % 2 8 4 0_

.
,

0. .0
1 0 01

x

IL-L[D$aLCILFILLI

DlLLO"- _ LL1
L

. fg

-



-

-

~
s? g

'i
~

2

* 9
0
1

K x

R , .

B 6
2

L N M
8M O U

T N1
S S RE

2 M EL

- 2 E MP
T T O

6F S CR i

Y NE/ 0 S WW
R0 0O 2

W1 L 0L
L.

B0 A i2 5
7.

.

4 4
2

i -

1
.

2 1

,

.

3

e
a
u
c

9
i

i r

.
a 3

)

C
E
S

' (

M
E
M
I

5.T
1

t

i

2
t

i

I

' i

i

i

-
t

9i ~ - __ _ _ _ .

O. '
*

0 0 0
0 0
4 2

}

3, - _]_EIg.ZL2 ]0 J_Na am >Q _
L

_

[



,- ,- ,-,

U V U

I BWR/6-218
:
; 0.100 FT2 STML BRK

ALL SYSTEMS ON3

| i CORE
t 2 LOWER PLENUM
| 3 BREAK
,
,

! 5

! i

| 0.6 |,

t >

i

' |
| >-

s L '

< --
O a :

5 i

i,
'

;

0.2 '

, _
,

! >- _. ;
! l- _

'

i ~ :

j d 1 2 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2
CE t

3
-

0 - |
.

->
1

'

Iiiii I * -2
l

-0.2 i i i i

0. 1.5 3. Ll . 5 6. x10'
i TIME (SEC] ricuae 3.1.1.1 - 24.8

,
. . __ _ . ._. . . _ . . . . . _ _ - - - - - _ _ -- . .- - --- -------a



_ - - _ _ _ - . . - _ _ _ - _ - _ --

| BWR/L4-218
1. E-ti FT2 SUCT BRK;

| CRD + RCIC
2

! x10 SYSTEM PRESSURE
I

i '"mwasWN/u/N#////////, m"""*"*
!

I

0.8

i-

>T L
L~ C'

a tr> e

O
,

0. L1
LLJ fCC -

,

D _

Cn
_

Cn
uJ

-

CE
-

&
2
~

0. iiiiliiii SAFE -2

0. 1.5 3. Ll . 5 6. x10

TIME (SEC] ricuac 3.1.1.1 - as.1

O O O
_



- _. ... ._ . . _ _ _ . _ - . __ _ _-.__ _ _. - _ _ _ . _ _ _ _ _ _ . . _. _

;
QL Q Q

~~

3
'

BWR/4-218
!. 1.E-4 FT2 SUCT_BRK

CRD + RCIC ;

60.

j
~ LEVEL INSIDE SHROUD

; i
t

2 LEVEL DUTSIDE SHROUD
'

L

,I I ). .I I I IIII I I I I I ^

;g -

1

| id5MAdOMM.j I'/Vdb
i "

t|_
2 - ,

| j LL w
___ __ _ . _ _ _ _ _ . _ ___._.__._.__ __ _ _., _ . _ . g. i_

.g - g ::

: >
;

1 .

I

i _J ;

j L1J
'

: > 20. .

1 LiJ -w
.. _ _ _ _ _ . . _ _ _. _ _ _ . _ . _ _ _ . _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ . . . _ __

"

! _J _ !

'cc [
: LtJ

-
I

: .H- :

1 E - '

! I -

|
4

-

,

:,
-.

L i i i ' .5 |O. i ' ' i I m -2

1 3. 4.5 6. x10' |. O.

| TIME (SEC) ricuae 3.1.1.1 - 2s.2
t :



z5Lc8> s .> 2

>>

- .>

M=s
s
s
s -s

-s
>s hs

9s
9s

s

= '0
s
s
s L's 1

:K s x

R
-

+ .
h

,

6B s
's
'

i s
28C s

U1 5
S R

2 C E
- 2 I T

T C A
1
L F R W I

0C S '/ + EIDCy 2i
L

R - ECRPR
WE 0 FRCLS

'

R.

B1 C i2 3 u s s '5 3
.

.
I s s

i

s :'t 2

s '' -
-

4 1
2 .s

s
'-

1
2

.

1-

i .

3

s
, "s , e

a
u

s , - c
n
9-

s "
3

s

*3
: .

>s

~ O'
s

s
Es " Ss

*s C*.,s *
5

-2
5

s
> -

E
~

s Ms
s I

" 5s
.T5

, '.s t1s i
s

+s
as +>

s
,

+s ,

, - i

d- ,.s
s +
s

's
+s ,

%
s 1

3s ',s
s "s

9- - . ~ .~- ,
3' . !'

055 .

01 .

0 01 1
x

) 1 J IC ZgJ_gJJlNs#~c _-- t tLLU ,c Ll C .-

.|ge



- .- _- _ - - _ - - - - _ _ - ._
. . . - .- _ - . _ - .

1
i

L @ 9 9 i

;

BWR/14-218 .

:
j. t

: 1.E-4 FT2 SUCT BRK
1 1*

CRD + RCIC .

,

! 600. '

i i STEAMLINE |
j 2 ADS i.

s. 3 BREAK :

? '

! t [
i

i ,

v1

i t

! !

{ r
,

i 400.-

; LJ t

| LiJ t

2 :' (n g ;

i N '
. .

t!+Z ~

0 ;jkCO g '

, __j > i

; -

',. i,-

.

|

! LIJ 200. '

| F- --

! E --

i CC _-
'

i
~~

[

i

i ' T

j
-g

- ,

,

g --

|

| u_ --

l

i
-- f

.

! 0. I ''' '' .5 -

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' "' ~*

O. 1 3. 4.5 6. x10' |:

| TIME (SEC] FIGURE 3.1.1.1 - 25.4 |
.

._ .__ .. ._. .. _. - - _ - _ . _ . .



! |BWR/l4-218 {
'

l.E-4 FT2 SUCT E'K'
R

CRD + RCIC
6'

x10 RECIRCULRT10N

L

i
I I ii1 I I"1i i 1q ; ;. 1 t,

,

U l I l i1 1g t 3g

LLJ i 1 1 il
t i t, *(D i t i

^

i i . 11 1
,

,g'

i .

|/, .i fN i i i
-

i 1 gt

I L
: ,

t
!| ! |rZ 4|..1

i i
-

|

t

bl((Qd(((W
1 l"C | 1 r 1 2 2 1 !! t 1

' i 0
0 _O i ij

|:

It
!'e

.

j { M'
L . t i >

'

!! L
i t g'' i,

l
, >> i t y- i . , e

' ' ' ~' p I | [ ( N ft l
: 9 :| j ;

i,

E[ -
c -

h - - - -

n!
' 1 ' '2LtJ 0. ,-

"
.

, ,

|
ir _

;
.,

'E .._ |
;

_
i i -

;
' " b d

||I
'

T ;
l',: ,

, ,

# I |

Z
~ h t . :i

# '

k I | ,1 i
ft

g -

i i > t i : t,: t
l l l i i 1

'

J -r
t

LL -

t
' i-

t i t
I L L

_Q, I L l J I! l I I f ll i l ! l l i 1 M -2

0. 1.5 3. 4.5 6. x10

TIME (SEC) FIGURE 3.1.1.1 - 25.5

O O O



-

i
! ''

i| O O O
!

'

l. BWR/14-218
1.E-4 FT2 SUCT BhK

,.

! CRD + RCIC !

12 l'-

| x163 i VESSEL TOP e H EAD j
! 2 FUEL i

l

f,

L

2

0.8 (g ;-

L ? !
f~

C $ |
'

; . LLI
sg Qi - W-M ,, ,-c '

c- i

p '

j.' '
-

_

.

'
uJ
CE

| D 0.4
F- -

|E -

CC _

; uJ
. _

; CL
--

E
uJ

~

! i--
-

; .
_

~

j 0'O.''''Ii'''.5
" ~''

1 3. 4.5 6. x10

i TIME (SEC) nouac 3.1.1.1 - as.s
1
1



_______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ __ ___ . _ _ _ _ _ _ _ _ _ _ _ _ - .

BWR/4-218 '

1.E L1 FT2 SUCT BBK
'

CRD + RCIC
600.L

i DOWNCOMER
2 LOWER PLENUM i

P

1

%'

%+j "w%u2

;

,

! L100.
j 2-
'

I e z
; a3 i

'f"2J
.N O :

LD 2 8
>

! g p_
,

0]

| '

,

200. -

.

i >- |

'Q_
._J .

'

'

E
; I

' ~

!

H t~ i

Z
-

LLJ
-

_

~

It * ~20. ' I i i t i i :

0. 1.5 3. t1. 5 6. x10'
,

-.ME (SEC nouac 3.1.1.1 - 2s.7II

O O O
.. -- . --- - - .___ -- -



ze? 3g-

- 3
3

-
3
3 n 2

-
3 t

3 n
3
3 -

,

3
3

-
s

-
3

-

3
-

4 u3
-

-

3
-

s3

-
3 0-

3
13 s xK 3

R ,'l\: ,|! ;|i:! iM3 .

63
B 3 s

3
s

T 3[M
8C 3J3

:

U N1 3
S E

2 C L

- 2 I P
T C

4 F R R K
t 2

EE R u
/ 4 + RWSE
R - OODR i

WE D CLAB
R.

B1 G . 3 3 '* 5 84

..

.,
3 s
i

4 2
3

3
: -4

2 1s .
3 1i

s .

3 1
3 .

3 3
3

3 e
4 n

3 u
c
n3

3
3

3 c
3

3 .

33

3 )
3

C3
3

3 En
3

S3

3
3

3 (

a3 n
3

s
3

s E3
3

M3
3

3
3 I3
3

3 5
3 s. , .T3

3 13

3 ,

m3

3 '

3

3
3

3
'

3

3 13 '

3 '3

3 3 I

3 3

3 3 i

3 3

3 3 '

3 k
3 - s '

i - 3

3 n '

a*. 3
3

- - - L _ i - - _ ~ .

i
6 2 20

' ...1

0 0 0
-

3EDO- ~
-

-
C-

-> l

>L0



__ . ._ .. .. ._. . . . _ .

|

NEDO-24708A
?

,

M

o
Y

(11 *

(1) *CE \
--- w

D
V- (D

CO U rn
a u;-
to CC

| CV U CL
: 1

N -

F- U 2-
| 3 LA CC UJ '

e--
.

x tn + cn
| [[ O >-- .

| 3O CD ' <D
co o u|4CC I- Lo ~

-

$x
-

.

e

ci 0> .

-

LlJ
LO'

X m

-

s

zT -s
~T RW
,-

M

v
_

$ -

x _

k -

% T
-

_

3
-~%-. iiiiliiji -

-

.

r'J.n a3 _r .a-

O. .

-Q
~~ O o

x

(UISd) 9805S28d -

4-246
. - - . _ . - - . . , _ . _ . . - . ___ _ __ _ _ _ _ _ _ .



. __ ___ . _ _ _ _ _ - - -.

, .. ,o
_

,

_
m./

BWR/l4-218
i

} :D.005 FT2 SUCT SFiK
'

i
i CRD + RCIC

60' '

i LEVEL INSIDE SHROUD
2 LEVEL OUTSIDE SHROUD

1 1

II I I I
1gg g 1,

I I
1 !g g

t ! I I I'40. - - - - - - - - -- - - - --

|

C kk b6d hkk - -jd L bC:b M
{Lt_ __ru _ ._. _ _._, _ _ .

~ ,. 3
8
"

_J,

LtJ
> 20.
LiJ -- au . . . _ . _ _ _ _,_ . .

___J _

_

Q-
_

LLI
~

F-
CE

-

Z -

_

~

liiii i sart -20. i ' ' i

0. 1.5 3. 4.5 6. x10'

TIME (SEC) FIGURE 3.1.1.1 - 26.2



i

BWR/L1-218
,

0.005 FT2 SUCT BRK
i

'

rRD + REIC
1 5!

i FEEDWATERx[0 2 RCIC
3 CRD
u LPCS
s SRy

1.-

c._)
LU 2

$55 5 5 5 5 5 s s ' s s(D ,,5fsss5 ss555 s 3 ss s s s s s 3 s s s s ss s
N I | 4

& C
L co 8
. ._J

. >
:

v

s I ;
.

LU 0.5 - -- - - - - - -- - - -
>

F- : _

CE -

cc '

>
is >,

I
_

g _.

__1
-

w - ,

'

2 ') - 2 2.

E '
'

' * F ' + l - i F++ ^ >- I-" - * ~ ""' ~'' ' ' ~ ~ ' ~ '
- "-~"'-i- " '' '" "*

0'O.
-'

1.5 3. Ll . 5 6. x10

TIME ( SEC '; ricuat 3111-263

O O O
- - - - - - - - - - - - - - - - - - -



_
I'

, .|t|j;|rI|i|!
I ;| i:

_

_
~

_

_

2gi$ g>
-

- -

_
_

3

_ _
i

- e m _'
0

_ 1

K x

_R 2 .

6!

E

8C i _
3

T

U1
S E

2 C N
- 2 I I

_
_ T C L

_
_ 1

L F R M K 2
A A_ /

_ 5 + ESE
_ R0 TOR 3

_W0 D SAB 1

R .
.

S0 C 5 4

_
t 2 3

,I
I . I : i i. ;' ! : ..

l 6
~ L 2

_-

2 1

__ .

1

_
y

.

1
t .

3
_

_
E
R
U

_G _

I _
F _e -

2 _

3_ .

3 __i )

_C
E
S ._

(

2

3

E _i

M .

_

I
5 _

- I
.T .

_

1 _

- a _
-
- 3

i _-

-
i

_i

i

, | _-
_

-
-

i

_

,
_

2
- 3

1

_
_

i .

-'

- e '
I

t
t

- - _
-

.

O- -|

. ' _.*-

0 0 0 O -

0 0 0

_216 L

LHTCE ZE3 I_ _

_J

OLWNXCO J_ "J
- L L

_ LI
_

-

_TW"'
' _

, | | !|i|||||j' !1 i1||< !J{i1Ij ! :t.



l 'D ;,. n ./ g _ c J o |m J u .
: . .

{ 0.005 FT2 SUCT ESK
,

! CR0 + RCIC8.i '

x10 t RECIRCULRTION

i

!
'y, -,

U ] 1
ll I l bbd '

g ;
Ol 1 1 1

1 1
I I btI g I1 , o

s 1 1 IN '
u

I I 1 1 { 1
Ip

i

L EO ! t h l
'

1 i is1 it 1 i1 i
I i t 1 , 3 ,

;{ !f II( I 1 I Iy-j {
I

1 1 1
|

g
3 .

h.
1 !e1 1 l

' '
v | | [t

1 1 1
|

"'
L i 1 . 1 I 1 |i 1 .i ! I

6,'
i j

M i lb- S li
'

w -. | I
- L y-- - ' ' L '

-- ~- -

|L
LtJ 0. ' A ' '' - =-

: ,

'
' l' LcE . i q i e t ,

h (.' ,t
.

' L
,

' '

i(
!occ _

|

-

I

. i . ,
.

E t
' it i t t,

7
~~

t
^

>
;g -7 ,

__J
~- *

LL -
, t

.t

i i-

t ,
i -

_t a t t
, t

t| ! I
t i it 1 1 i t t i t t t ! SWE i -2y, i; t t t i .

0. 1.5 3. 4.5 6. x10'

TIME (SEC) ric-uae 3.1.1.1 - 2s.s

O O O



. !i !; 1 |' ! ; : i :! i

,'Ii|
,'

i\i|j

M8L00 -
2,

-2 -

-
-
-

-

-

-

O * -

D 0 -

-

-
1 -

K A x

B E , . -

1-B H 6-

- -

-

T e
8C

U P .

1 -S O -

2 C T -

-
- 2 I

-
-T C L

1L F R E
,

SL 2/ -5 + SE -

R0 EU -
-

W0 D VF -R -- 6.

BO C
, ' ! m ;, .2

56 -2 2

-l
L - -

1
.

1 -

.

1
-

.
-3

c
a
u
c
n -

-

9
.

i

-
3 -

-)
-

C -
- E

L-
S
(

-

3

-
- .

- .

-

- E .-
.

-

-
- M .

- -I

~ .T -
5

.

I .

1-
1

q- i

- i _

-
-

t
.-

-
.

- ' .

~
.

-

~
I

.-
-2- i
-.

-

= i

. C i
_

I _
.
.

' -

- _~~e - 2 8 1

,r;d .i

0 .

.L

.

0 .0 . .

0 0
.

.

1 1 .x
.
.

- .

D d -)L l. C "-- ECD _ D -
.

LL
' EJ CCLQxLF .

.

C~ H.

-.4M
-

.

.

.I .| | t | | .|r t|!|! 1|,i| ||



- - - - - - - - - - - - - - -- - - -------------- -- _ - - - - - _ . - - _ .

.

I BWR/Li-218
: : : 0.005 FT2 SUCT ENK

i

| CRD 4 BCIC'

600'
t DUWNCOMER ;

2 LOWER PLENUM
'

I, _ i _ i i i i i i i
'

i

1

.

400. -

~ : 2

E N' i_j 2 3Ng f:
L D 2 8
uH >

" Co !=

2 |
- ,

~

2 ,

> f200.
.

%s-

>-
CL
_1
G-

~

I ,

d-H i
-

-

LtJ
-

!
- |

|-

IiI * ~'

0'O.
t i ' I '' L

1.5 3. 4.5 S . 41 0 ' ;

TIME (SECJ ricoat 3.1.i.i - zs.7 |
,

9 O O
_.



. - - _ . - . . . - . - - - - - - - - - .. - - . _ - . - - - - - - - _ _

,
.

i

j e G O !

I BWR/t4-218 I

i
j 0.005 FT2 SUCT BRK

J CRD + RCIC :
,

1' l'

|

-

-'

s CORE [; 2 LOWER PLENUM ;,

! a BREAK

1 L
: i

! !

!. !,.
,
,
i
i

I

| 0.6 '

!

l
: z

Ml
8 *

,

! i

1 T; ? .

~w ~
aw ,

g.w

:

| |
t
6

0.2 |

>- t |
.W -

|
~

' !

J. Umh m ,- L, m ,_n_ ,n,__,__m_1u--_.__ ,_ mt mn .i. v ,i mi, ,t na. , . . < ,

E !

D i

O -

t

_ '.

-- 0 . 2 ' ' 'I Ii''i i

m -2 ;

0. 1.5 3. t1. 5 6. x10 |

TIME (SEC) FIGURE 3.1.1.1 - 26.8

: _. _ . _ . . _ , _ _ _ _ . . _ . _ _ - . _ - - _ _ _ . . - - _ - . _ _ - . . _ . _ _ . - _ . _ _ _ _ __ _ -_ _ _ - _ _ . _ _ _ _ _ . . . _ . _ _ . . _ __ ._



BWR/t4-218
0.100 FT2 SUC~ S$K

!
1.2 -

RCIC - LPCI cPpS,

x10 ? SYSTEM PRESSUFjE
.

l

0.8

M

?-
'E %

i' a
O cn i
b i

0.4
LU _ t

CC _

~D _

CD
_ i6

! LtJ
- 1 1 1 1 1 l I

CC
-

Q_ -

_

~

0. 'iiiIii| | SAFE -2 _
0. 1.5 3. 4.5 6. x10'

TIME CSEC] ricuac 3.1.1.1 - 27.1

O O O



. ga o u,, , , , ,

BWR/L4-218
0.100 FT2 SUCT B K
RCIC + LPCI + LPCS

60. : '

LEVEL INSIDE $HROUD1

2 LEVEL OUTSIDE SHROUD

)

1 > 1 1 1 1 1 1 1

40.

f-
2 2w r B

LL 4. _ __Te_ . . ___ _. _ __ _ _ _ _ _ __ . _ _ . . . . _ _ _ _ . _ _ . . _ _ _ ._ ._ _ _ _ . _

g -

a.

: | : *

!__] i

uJ 4 |> 20. . i

LL] -
! j B4F

-J - W ;
_

cc
_

'

LLJ
__ :

& :g _ .

Z -

_

''I''''.50. i1 sare -2

0. 1 3. 4.5 6. x10

TIME (SEC) ricuse 3.1.1.1 - 27.2



3 3
~

l

! BWR/L1-218
i

D.100 FT2 SUCT BRK
,

sq RCIC + LPCI + LPCS

xio' { !
: FEEDWATERs

i 2 RCIC
! 3 LPCI
| u LPCS

s SRVj,

4

1. ! " " u '- " "u-

L)
LLJ .

W s5 | 2
3

gN
Ie m

b -O $
..C +>

J
>e m ,

'

LLJ 0.5
H -

_

E
CC

Z
g __

'._J
LL.

3

-__q!

0 . " 'i' ' ' l " 2!s i i '2 s 12 s os os us se u s -2

0. 1.5 3. Ll . 5 6. x10

TIME (SEC] etcuat 3.1.1.1 - 27.3

O O O



' ~ ,- o ,: --
-

sj2 '2 s

BWR/L4-218
h 0.100 FT2 SUCT BRK
1 RCIC + LPCI + LPCS'600' ' i STERMLINE

2 AOS
2 3 BREAK
3 .

400.-
, , 3 3 3 , ,o ,3

uJ C-m =

x !r s
1ca 9,t _J g>

"
3

f

LtJ 200.
F.__ ._

,9

CE ._

CC ._

h;
x-

__

g ._

__I _

~

LL ..

~

._

Ti i i i sii n, , , i 1 i i i sm 1 -2

| o'O. 1.5 3. 4.5 6. x10

TIME (SEC) ncuae 3.1.1.1 - 27.4



;

BWR/t4-218
i

; 0.100 FT2 SUCT BBK
I

'

i

i jECIC r LPCI + LFES
8

x10 |i 2 RECIRCULATION
i
i
.

2 I
i

!

!

4.-
,

o t i

LLJ :
CD :

. z
N i g

vr i.

bQ ! E
__

l g=J _

5 >v

|t

9

:

LLJ 0. ;' ;
-F- _.

iE .
_ i

cc _ : i ;

1 1 1 1 1 1 1

x
__

S;

EJ
_ (r i .

l |
_J .

i
-

LL -

_.

-

|ii! I SAFE -2_q, i il1 i i i ,

0. 1.5 3. 4.5 6. x10

TIME (SEC) nouu 3.1.1.1 - n.s

O O O



.-- - - . - . . _ - - . - - _ - - --- .. _ .. - _-

;
_ ;. p. , .s . . ;y. -

. . . . , _

e a v (J
f.

} | BWR/L1-218 !
: 1 0.100 FT2 SUCT BRK '

i i
t : RCIC + LPCI + LPCS i

g
^ 12 >

f x1()3
i VESSEL TOP e FEAD |
2 FUEL |i.

'

c i :
I

| |

-

|
t'

t :

2 (t
g. t

0.'8 !.
!|

^

| LL ! ,

z
i :

I
~

!
3 s :

i: _ a; ,

$ '

h0 Ii g g
i w m . ; >* * ,

f.
I ''

LLJ .,

|
- 2

L ~J :0 4 _ K2 !
) H , ,

2 ig -

1 p,
,

2

: G- _

l

_

| LL}
I 1 1 1 1 1 i

i O_,,,,,
-

! t
! I !

LLI
-

| |.

| H -

! |

1
- ; '

1

r _ , '

l ' ' ' ' .i
= -2

| 0. i i i i

15 3. 4.5 6. x10
[ 0.

i TIME (SEC) ricuae 3.1.1.1 - 27.e

i.
k- -_ - - _ _ _ - _ . _ _ - . - - _ _ . _ _ . _ _ _ _ _ _ , _ _ _ . . _ _.



BWR/L1-218

0.100FT2SUCTBj9K
j RCIC + LPCI + LPCS

600.
i DOWNCOMER

2 2 LOWER PLENUM
M

2
'

L400.
I-

I
0] z

J SN L
T 'D C'tw a 8

! "0]
v

f\

>- _ gM , , , , , ,
Q_ _

__J _

E _

I .

-

2 2 2 2 2 2 2p_. -

Z .

-

L1J _

-

_

II I I ' S"" -20. i ' 'I

0. 1.5 3. 4.5 6. x10

TIME (SEC) ricoae 3.1.1.1 27.7

O O O



7- .
..-

--

_,| '% d' \ ,5

BWR/L1-218
0.100 FT2 SUCT BRK

' RCIC + LPCI + LPCS
1'

1 CORE
2 LOWER PLENUM
3 BREAK

!

i

0.6

i z

!
L>

;h C'

$ i 8
+ >

0.2
i

i
* FH L

,

-

d , 1 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1

E
D -

O -

_

~

|''''' * -2-0.2 ' ' ' '

0. 1.5 3. ti . 5 6. x10'

TIME fSEC) FIGURE 3.1.1.1 - 77.8



BWR/L4-218
0.005 FT2 DSCG BRK

- - CRD + RCIC

x10 i SYSTEM PRESSURE

N N /\ $ 1 \ W Y W Y W Y\/i////////W/fvY/;/

I
,

:

!

0.8 |

si.

'id ,t,,.y ~ c" U3 e
O_ "

l
"

0.tl
ud -

CE _

D _ i

07
_

07
W T |cc
Q_ -

_

II
0'O.

'''I ' ' , m -2

1.5 3. 4.5 6. x10'
TIME (SEC) FIGURE 3.1.1.1 - 28.1

9 9 9



..

.. .. . . . _ .. . . _ _ . - _ .

BWR/l4-218
0.005: FT2. DSCG BRK

;

CRD + RCIC'

-60'- '

2 LEVEL INSIDE' SHROUD
2 LEVEL OUTSIDE SHROUD

I
!
i- 1 1

'III I I
, g g - t 1

t 1 'l ! I I

| 1 1 1 1 g 1 1

1 1 1

L10. !
' I

3

5 bbbbb hklkh dWuh dh b
@__LL_ - w..

Y 0
i 8w

. __J ' _ !
*

LLJ ..
I

> . 20. |LiJ . -- B 4 r
.

. . _ _ _ _ . .__. _ _ - -

_J -

~

CC
uJ

_
,z

&
_ l

i

CE ..

- :

I _.
..

-

~

l
~

I''! |' " -0. 1 ' ' '
O. -1. 5 3. L1. 5 6. x10

TIME (SEC] ncoat 3.1.1.1 28.2



! BWR/L1-218
;

! 0.005 FT2 DSCG BRK

j CRD + RCIC
15 .

2 FEEDWATERx16s
-

2 RCIC
3 CRD
4 LPCS

j s SRy
,

i

:z:,

: 9
i O

1. $
'

- .

U i a
LLi ! s

5 5 s s s 3 s s s s s 3 s ,
5 595 s s s s s

(f) ss s s ss s 3 s 3 3s sss s ss
N
I

i Q3
M __J
>w

3 5 5i

uJ .0.5 -

>

H ._

CE -

CC .

> >

'

> s3 s 3 ,

Z
-

g _.

'-

_J _ .

.. >

~

2 2;>2 ,

b "4 3-d "; 6+ " ~ d ' ' '"' \" "+ "'+ - ' '' " " ' ~ " ' '~ ' ' '

0'O.
'

1.5 3. 14 . 5 6. ' 0'
TIME CSEC) ricuac 3.1.1.1 - 28.3

9 O O



2z$ E8> -

s

) e
_. r

.7( a
s

0
1

K x
R 2 .

B 6
sG

8C
S1
D E

2 C N
- 2 I I

T C L
4 F R M Kt 2A A/ 5 + ESE
R0 TDR s

W0 D SAB 1

R.

BO C i2 3 5 4
I . 8

4 2
_

-

1
2

.

1
.s

_ 1
.

i 3

e
a
u
c
i

r
)

- ..
2

,'t
s_ .

3
i )

C
E
S
(

2
_

a

Ei

M
I

5
' .! !! it ! . ' .T

1

a
s

i

t

i

t

|

i

1

2
s

i

~- i

| ' t L _ ~ [ I. _
- _ ' .

.
7L 0. . . ,

0 0 0 g
0 0 0 . -

6 4 2 .

J . C ZEJiD
-)LLUNrCO J. m

I7 LFCCL-L -
-

a4g



! i BWR/t4-218
I-

!0.005 FT2 DSCG BBK
'

'
i

CR0 + RCIC
. i'8' RECIRCULATION2

x10' !.
I

ji .

,

I

I

!
'
!

'

4. :
-

--

i @U ti
DJ I i t ?

,

'' 2 2 8(n l
i i i 1

y
,

1 I 1 i I I 1
i t g

.N i i t i 1 s3E i i
' t

( i ,f 2
itQ] ! t i 3' i i 1

h
< ' 0' '

i _J i
it y , 3 3

! l 2 ! 1s" | |
1 i i- i 3 1

|
,.

:
i : ,

I
'-e -

,
I I J i iI I !

|
,

, g' ,
g.,

I I | --- i- d_"I' I '3 ^ ^ b" '- '' ' l ;

W 0. di-h I-
''

'' L - --t' - "--:' - 3'' l ' ' ''' 4-
'

.kF- -- l ! | u . :
'

.

i | 1t i i

LCE __ l | i

; l ;'

i ,' 't.

' i iCC _
i

: : i

3 .
_,

;

E3 i
~~

__J _

Lt_.
-

1

t i-

t I
_

l 1 l 1 g ;

l 11 | 1 I I I I 1 ! ! I ! 1 L l l l SWE l -2
||_y, 1 I L 1 I L

0. 1.5 3. t4. 5 6. x10

TIME (SEC] ricuae 3.1.1.1 - 28.s

# G G
.



s, , ,

.) G G,

BWR/t4-218
g ; |0.005 FT2 DSCG BBK

I
! ! CR0 + RCIC' '12

l i VESSEL TOP e H EADx10
2 FUEL

2

0.8 d-
8

-

LL 6,
~

SQ 8

_ _
2,Ig$~ . H - _ -g2

O"

LLJ
CE . l
D

'.O . t1_ i
p_. -

CE
~~

-
;

CC . _

LLJ . _

'

-

CL- , __

:E -

LLJ .

| !
-

p .
-

-

;

_

~

0'O. I'i''.5 '"'' ''1 i ' '

1 3. L4. 5 6. x10'

TIME (SEC) nauae 3.1.1.1 - 28.8

.-



- - - - - - - - - - - -- - - - .

BWR/L!-218
,

I 0.005 FT2 OSCG BRK'

I '

CRD + RCIC. ,

600.
'

i DOWNCOMER
2 LOWER PLENUM

i, h i i i
? '

_ t-

3
iii

400.
^

2 2

Z z
CD m

yJ 2

N
L'D 2 e
L H-- N Y

NCO *

I N-
3

3 .,

200. -s-

>__ .

Q_ __

!

_J ..
.

CE
.

!

I iu
F-- -

i

I Z
~

l

LL]
-

|
~~

i

0'O. I ' ' ' ' .!
* ~'

I ' ' '

15 3. 4.5 6. x10

TIME (SEC) FIGURE 3.1.1.1 - 28.7

.

1 O O O -

|



-

s
-

,

-
22B?sas r -

J

,

",

('
. 0

1

K x

R .

e_ 6B
,

G M
8C U

S N .
1

D E
2 C L

- 2 I P ,

T C 1

1
L F R RK -

EEA m./ 5 + RWE
R0 OOR
W0 D CLB .

R 8.

B0 C i: s .
5 8

. 2
t 1

L
-~

1
.

r 1
.

1
< .

3

k t
a
u

# o
n<

|

. w
<

-

.-

, ' ' a
I I

3
]

< C
E_

,

- S<

.
(

a
-

<

,_ E
.

M
-

I,
_

L 5
, f

1 ,I!: ,. ;i' ! .T_

- 1

w
'

,

,_
'

<
'

2,_ '

<
I

.

<

m
'

u '

n
t

;|k
'

~'_- f- .

-. ,'

6 2 20.

'
.

1 . .

0 0 0
-.

F JEDO- --> -

>A$



BWR/4-218i

0.00S FT2 CSLN BRK-

i '

CRD + RCIC' -

2 SYSTEM PRESSURE
x16

.

| .DNMIAW/lb 4@b'/[/[/NdYM
t

.

.

!

0.8

s
Ob''
>

T
5t- >,

! 0 00
CL
m

0.4
Lu -

CC
D _

i

to
cn r_
LU
CC

-

CL
_

!
" -2~

I i i i ' .50. t i'1

1 3. 4.5 6. x100.
TIME CSEC] ricuac 3.1.1.1 - 29.1

* O O
.



. . . . . ._ _ - _ . _ . _ ~ . . _ , , . _ _ _ _ _ . _ . _ ..

. . . . .. . .

O O:
... . . . . . ... .... . ... .._............ .._ _ _

'

O
'

.

BWR/L1-218
0.005 FT2 CSLN BRK,_

' l i CR0 + RCIC
60. ' .

' '
~

1 LEVEL INSIDE SHROUD i

2 LEVEL DUTSIDE SHROUD :

L

1 1 1 1

' 1' 1 g. 1 1

'

1 -1 g I I
. . . g

l

l I 1

'40. . ., , i ;

E- b hbbh hd:d hb d b
--j .

'

' 11J w
_ _. __ . . . .___ _ , _ . _ . _ . . _ .

""; m ,

| O !;
* '

. g
>'

. _J .
L1J

, 20.
.

>'

. : lJJ _ -BAF-'
. . _ . . _ . _ . , _ . . _ . . _ . .__ . _ _ _ . _ _ _ . _ _ _ _ _

: _f _
,

'
_

: CC _

taJ
-

.

w,

E -

4

;: r.
-

:
-

: -

I'''ii: O. ' '' ' ' * -2
'

0. 1.5. 3. 4.5 6. x10'
,

t TIME (SEC] ricuae 3.1.1.1 - 29.2 :

:

|
t



BWR/l4-218
0.005 FT2 CSLN BRK

,

CRD + RCIC
1. 5 ! i FEEDWATERx10 2 RCIC

3 CRD
4 LPCS
s SRy

M
8
L

1. 0--

LJ e
"

LLJ sI5 ss s s s s s s5 s s5 5 s s s(D s ss s s s s s s sp ssss 3 s s s s ss
IrN

5I
w.g

_]
v

s s >

LLI 0.5 >

F- -

CE -

cc 1 .

> >

..

>>
3 ,

-.

E)
-

i

- I

g - s

~

2 2 2 1 2 2 2

" ' " '0. 2 - * " - ^ ~
'=' "~ "" h ~ ' ~ ~ ~

'

-
- '

~ #' ~

O. 1.5 3. 4.5 6. x10'

TIME CSEC) nouae 3.1.1.1 - 29. 3

O O O



. _ _ - - - _ - --- -- - . - - - . -

!
, . ... . -. .. . ...---.- -- ... ,...-------- - |

, . ,,,,
.) i) L.J i

i

BWR/L1-218.

i

0.005 FT2 CSLN BRK
i

CRD + RCIC
600.i |

'

i STEAMLINE i
2 ADS

i 3 BREAK
.

,

t ,

; ;

:'

,

,

I - 400.
k

:
! o '

uJ t ;.

i to 5 i
8 ||- x
M irr 0 i

,

ti c o 8 :
:

Iw a >
I !

v
.

t'

|
q

s uJ 200.
p.-- ._

>

|c -_ t

'
- :

"

! (Z
~-

!

<

ED
_j - t

3 3 3
__ - - . 3 - 3 3 33

l
I' '2' I'''' [0'O.

' ' 2 i 2 2 2 i 2 i 2 mi -2

1.5 3. 4.5 6. x10'
TIME (SEC] ricuat 3.1.1.1 - 79.4 ;.

i
1'

!
>

- . , , . _ . ._. ,_ ,_._...m.. ,. - - _ . _ . . - _ . - _ _ - - _ _ , _ - _ . _ _ _ _ - . _ _ _



' BWR/4-218*

l
: 0.005 FT2 CSLN BRK

) CR0 + RCIC;

8' '

i RECIRCULATION
,

3x10

1

|

|

N.m
; g'LJ s

1

b1 1

1 11 I 1
I Ll

,

g g g 1 1 $N 1 1 1 1 I'

7E I 1 1 1 l *
1 1 >DC ( '|

1 1 1 I Ig
' g g '"

' : i . [|
' '2-J { I 1 1 j

i g|li
t

1 1

|
,

!! t, 1
'l"' ' i 1 '

i i; i , i 1
I f,

'

: 1.

i
-

1
,

:| ti i 1
'

ji
,,

l' ! I 'IH - l--- ' k
? "NA ' ' " ' ' ''' ' ' ''

LLJ 0. ' ' ' ''

El. -
t t,g __

{I
'

ic ._

)
. .

' *'

O~ __
,

t i 1 t,

'

,: ,

a t i

Z
__

i
,

ED 7
_j --

t ,

g - t t

i-

4 i

l|
t 1 1 I SAFE I -2

l i I
l

1 1 l ! | [ l I l_ t

_ Q 'O .
! I l

1.5 3. Ll . 5 6. x10

TIME (SEC) FIGURE 3.1.1.1 - 29.5

O O O
-



y - _
-

- , ''58 as 2

,

.

nU *
'
0D 1

K A x.

R E , .

B H 62

_

-N e
8L

S P1
C O -

2 C T

- 2 I

T C L
4 F R E
1 ,

SL 2

/ _

5 + SE -

R0 EU _

W0 D VF
R

_

'.

B0 C 2 _ 5'_
.

_
4

-
.

'
2

'
_
__ '

-

'
"
"
"
'
'

V
s
7

.

3,

_
)

C
E
S
(

E
M_

_

_
_ I

| g_
'

5.T
1

_
'

_
_ '

_
_

_ '

_

-_ I

2 '

_
-

- '

'

-
'

_. - _ _ - - _3J. j

8 4 'O
,~ .2a

.
1 2 0..0

1 0 0
1
x

-

LCDHECLQILgJC CU _
I

L D L L
L L

[a
I



.__ ____ _ _ _____ _ __ _ - _ - _ _ _ __

BWR/l4-218.

,

'
: O.005 FT2 CSLN BAK: :

,CR0 + RCIC,
,

600.: '

DOWNCOMER
i '

2 LOWER PLENUM
g 1 1 l 3 -- I

. - -
I; I

; 1
f

i

4 '

;

400.-

-
p 2

; I
f 03 gi!

8i 5 _.J 2

*N L'

cD 2 8.

' H >s

>

200.| f2
~ >1 >__ .._

Q_ ...,

_J _

E
T _-.,

.

Z
~

LLJ
-

,

., _

|''' ' ""'' ~"

0"O.
' ' ' '

1.5 3. 4.5 6. x10
-

""'''-"7TIME t SEO

O O O
- . _ ..



- - _ _ - - .. - . -- . - _ . - _

- . - - - . . - .

_ ,,i

n ..) ;] &["N
i

g

'w

BWR/4-218 i
,

| 0.005 FT2 CSLN BRK
,

CRD + RCIC :,.

1. ;

i CORE |

2 LOWER PLENUM i

3 BREAK ,

,

t

i

|
!
4

I

0.6 |
.

z i
Me r

L 8
:: L

0 !

8 :
> f

1

L

0.2
'

.

>- p
p_. i

,

7 :#

|.umirmm_ot< .xlm ,_ - x ,m . . a_s _ ._J
~ ~

iv<
-

.--

t e ,i. .n 2 n . ., . . .

T |
D

-

:
O -

_

~

li'''.5 SWE -2
-0.2 t ' ' '

1 3. Ll . 5 6. x10'.O.
''"""' '''-"'"TIME CSEC)

. . . __ - ._- . . . .



_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ .-

| BWR/l4-218
| { 0.005 FT2 F0WR BjRK,

! CRD + RCIC |

JfD SYSTEM PRESSURE'

k b ' b'Ibbb'hhbbb'!kbEk'hff|(ff[hhb||fffff(|I!|||ff(''|,iff|ff|| \(|f,I ||
i

,
.

; 0.8
i

'

z

5 5

ci i'

p-

u> !

b
0.L;

uJ -

[
u~) -.

Cn .

m :
0. I~ i i i i I i i ' ' . 5

SAFE -2

0. 1 3. Lt . 5 6. x10'

TIME {SEC) FIGURE 3. 1.1. 1 - 30.1

O O O
_ _ _ .



.

. . . . . . . . . . . - . . . . .

_/ p"m.

/'

| BWR/L1-218
,jJ ,

t

i
' O.005 FT2 F0WR B'RK

00.'
~ |CF~l + RC:C_ ,

i i uEvEL INSIDE SHROUD
i : LEVEL UUTSIDE SHROUD

i

! I 11 11! ! 1 i 1 lit 1 1 1 1 111

v g' u' M" 'i| . L|u , -[.(, p)).f Ny,; h?'", , , ,1 f |
'

2

ptt

it o<. .

L 'r .. mum -

.#
'

b t

idp y,,g, - jJ\*g.,Mue- didi
' L'

40 !)I i i i

fu'

2 ., :
unJnnu, unawan wa>wwa+w&my 4W RLDJM,* uj m us 2

e- g
et- ,

i.L w
______ _ ___ . _ . . . _ . . _ _ _ _.. .__.-._...J__-

gv

9

._)
LL1
> 20.;
LU -w ._ _ . . _ - _ ._

_1 -

_

f~
:- F-
E E
g -

L
!

0. I l i''li1 * -2' 1

C. 1.5 3. 4.5 6. x10
''"""' '' ' ' ' ~ ~

TIME (SEC)



i

BWR/u-218
i

0.005 FT2 FDWR B K
.

itPD + R.-,, tit !,
'-'

<

. - l
,

1
_

: /EEDWATER,16( '.
mClP, n u<

,

3 CRD
u LPCS
s SP.V

i

I
;

I
,

i
'

I I

1.; -- -

.

,

u i

. LU i
s s T> s 5us y ess sssssss ss,sssssp sssss ss ssss s ss ss s s ss s, ss s 353 g ss s7 =sp

| p sss;s sc
L to y:5 s <

! i t F 8,!! |I I li8 '. ... L p, ,
. i
,

. ,
. ,.

i i i y
; 4

)zu ,L j. i ;| ;,

s || ',
i wi '

(B : t. || 1 oi ; i - , yi
| | 1 l| @.._J !i l. i

' '
,

t
i j4 i-

|! |
-

i 3 4 s.

i - |

!
uJ 0.5 -- --| --- - --- - - - - - - --- - --- r- ' ---+ -t-t ---- - -

s i

!I

F--
!

,

cc l,

CC .

. -
!

. . >
, 3 ,

,
-

,

s,
t

EJ i
>

l ! .

ia
.

.> ,
>

> i
l

0. Ihctik E Nt= = r 'b ' -Adh e ' r Ulurr i I "* O A - * * * ' '* -
3

0. 1.5 3. t! . 5 6. x10

TIME CSEC) ricune 3.1. 1. 1 - 30. 3

9 9 9
- - - - - - - - - - - - - - - - - - - -



-- - _ - - _ - __ - ._. - _ - - - . -

'
. . . . . - . .

! 9 O O
:

i BWR/l4-218 |.i
2 a i ;

! J'j 0.005 FT2 FDWR BRK !,

!
[| CRD + RCIC,

"r0 f I
'

i STEAMLINE:
|I 2 ADS, -. - -

F
'

3 BREAK

!

!
i
;

s
c :

! L

I

400.-

<.
-

LL: =
gfCO ?.

;EN '

,r g -

co R
__.) I

|
-

t
,

: . -

1 !i
; ;

;

| LJ_J 200.' '

p_ .

j C ._

I cc L. I
i !
, _

lZ
- .g

. __ 3

i"

LL_
-- 3

-- ;
; c-

--
, ,
'
j -

3 t 3 3 3 _
' ' ', _ _ __ __ __ J_ ; ,

h3 3 3

| 0'O'
' t ' '2' ' ' ' ' ' " ' ' ' '* '

31.5 3. 4.5 6. x10
|
-

4 FIGURE 3.1. 1.1 - 30.4 -

! TIME rSEC) '
<

i
;

_ _ _ _ _ _ _ _ . . . _ . . _ _ _ - - _ _ _ . . _ _ _ . _ _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _ - - . . _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . . . _ _ . _ - _ _ _ _ _ _ _ _ . _ _ _ _



i i BWR/14-218 ii
'

e i ,

O.005 FT2 FOWR 5.RK'

i
,

. j CRJ + RCIC
8.i ,

40 | | ! t RECIRCULATION3

!|
'

a
!l

f
i

!! !
i

4.i-

o
'

,

LJ |I
I 2

m
; to J 8'
gx h

!
"

"'E i i
t aQJ ! ' t 'l s"

1
,

2 l
'

'

i i ; ,1,i t i p i
2! i_J t i

<

ilim 1
i i i i t 11 1 2i

, .o;.> , 1

0. ,! N- hl h' a! . ;; ;.d if]h |J
Y' ud b i N #&ened

'
-

y- [iyj g j .,%,
i

) ; q (,

j ll .j( ;} | 1 ,

J(id1. " -

i a
F

a - n
-cc L t.

|,
,

t,'

a
| t

t pc- _" i ' l
t t :

t, ,

' '

|\ t i jtt--
t t t t i , ,

t i t ,, ,

i-o - t i . t 1
, 3 ,1,

.

;
,

__J
-

,
' l i

,
,

t i i i l'
, , i t i ,
'

t t tLL. ,- 1 1 ; t i

E
1i ili) SWE -2

_ y 'O .
i i

1.5 3. 4.5 6.x10'
FI URE 3.1.1.1 - 30.5TIME 'SEC)

8 9 e



___._. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ . _ _ _ _ _ _ _ __

J "

9 9 g ;

BWR/L1-218r
i i'

- 0.005 FT2 FDWR BRK
w L <

.[ i i,CR0 + RCIC i;
1

i VESSEu TOP e HEAD !

'[0 h. - 2 FUEL
'.

!j |

r
.

!

l
l' !
,

,

t

0.8! -

! @-

b_ | ?,

n> ,

h| bt3 '
>

| IA 2 ' ' ' 3 3 2
-

i

~--- - - - - _ _ - _ -. -. _-s-_-_--__~-_-_-._t__-_.---__,r -m n. w ,
__ ,Q

-

A

Ld

3 ~ 0. 4 |. j'

f- F I

T
'

I-

CC _ !
LU _

O_
-

-
A i

Ld
_

p.__
-

|
~

'

O. [l I'''i -

" -2
i ' '

0. 1.5 3. 4.5 6.x10"
FIGURE 3.1.1.1 - 30.6 i

! TIME (SEC) i,

.

-,,.m,--,y ~y--r ,v-,._g---- .y , , - - ,,, , 7 v,,is-,--- w -- -,,,---=r i ,.- ,--v- . - . - - w.w---, . - = - - , - - - - - _ _ - - - - - -
-



-- - _ --- _ - _ _- . -

; BWR/u-218;

1

0.JOS FT2 FDWR E8Ki

i I i

! CPD + RCIC;

!
,

UU'
t DOWNCOMER

'
<

,

i 2 LOWER PLENUM
Li 1

. %

I 2

i

2;

.. _ E
'

'

; 2.-

_r N~ ~ t

'

i to w,-
M. J

!"R @
l a

i . - ' \ L
: r- t >
4 ca : g

| g-,

'

!

- 200.'I
-

!'_ r
<1 L I

_J L

| T L
I L_ ,

H- i :
'

z r,

LL) I
L

:

0'O. I''''.5 " ~'1 i ' t
'

1 3. 4.5 6. x10
''"'' ''' 7TIME (SEC)

'

9 e G
. -- _



. . _ _ - - - - _. . - - - - - .. --

y y - . . . ...

BWR/l4-218I 4
i

- | 0.005 FT2 FDWR BBK '

-I- }CRD+RCIC3 3 : 3 33 3.,

4

-'-i. i CORE;

: LOWER PLENUM
3 BREAK

,

i

t

l'
i,

'!
!

:0. 6!
t

E
i g

l- I
i

3" "
. | |

. , e
' s

l*

,

I.
,

0.2 .

..

h f_ ,

'

I- Ls

g-

l nm.h . . . . . a_. _. . . e 1_ Awx - . ~L = _a _ _ - - 1
_

_

.

> >_ > 1 2 '

E i

D f-
C3 -

i

__

, i~ iiiili,ii SWE -2

_ g ' Ci . 1.5 3. 4.5 6. x10
""""''''8

i TIME (SEC) .
,-

:
L

_ _ - - _ _ - -. ._ - - .___ - - - - _ . . . - . - - _ ___ __. _ _ . _ . . _ . . _ ___ !



-

:

i BWR/4-218
I 1.E-4 FT2 STML BRK
I CRD + RCIC>

I
t SYSTEM PRESSUR Ex1O |

f emMW///M///du//NA///////t //QN"*/
i
i

|

0.8 - |

E
-

| 8
i i L
ME i O
e- i 8

*to i

0- !
-

.

!

0.4
uJ -

CC -

D _

CO _

Cn
~~~

LLJ
cc -

Q_ _

-

_

~

I

0'O.''''I''''.S
' " ' ' ~'

1 3. 4.S 6. x10

TIME (SEC) FIGURE 3.1.1.1 - 31.1

O O O



. -- . . . .. - ._ . .

{y Q Q'
''

: I

I BWR/14--218,

L | 1.E L1 FT2 STML BRK
1 CHD + RCIC

* '
i LEVEL INSIDE SHROUD
2 LEVEL OUTSIDE SHROUD

I

| .

k3,ltI '
I'

,

g ()N.'IIii.i intti ti iti i i i: 1 i
;

!t 1 ,

hM5 0 0
"' '

,-
I

,
m e ,

: $ F- 1 ? i
L1_ _ rfr i . _ _ . - __. _ ___- y

| o-

| 5 t

._J-
' LtJ .

;

> 20. '

LtJ ' _re r ._
_J . - !

- '
cc 1 :

N' -

.

g - :

2 . j-

-

:

'~

I''''.50. ' 'I i = -2

1 3. 4.5 6. x10' ;O.
~~ " " " ' ' ' ' - ' -TIME CSEC) '

!

- - .



BWR/4-218,

'

1.E-4FT2STMLBfK
|CRDv .iCIC

:
;

15 -

x163
I i FEEDWATER
2 RCICe

! 3 CR0
I u LPCS

s SRy.

i

! M
- 8
\ L
! C

1. ! 8--

0 | "

{ tr)
~

I sh s s55 ss's's s s s s s s ssss ss ssssssssssgsss s s ss s s 5 5sssss s s s s sss s s s s s ss ss ss ss ss
=N
"I
03
_J .

-

|
, ,

!
|

LLJ .0.5 5 3 s . i -

> >

H_ _ , ;
'c _

CC _ . .

|
_

>
> >

X
_ |

< >

ED i>
,

,

, , ,
_

w _ ,
. _ _

,

._

? : 2 2<

'" !L-* "' -"" 0"4"--" ' ' " 1"~ "" *"" '" '* * +++-*"+ ' H

0"O.
~ '-' "

1.5 3. 4.5 6. x10
" " " ' ''- '-TIME (SEC)

'

O O O



. __ _. _ _ -. _ . _ _ _ _ _ . . .. .__ _

i O O O
:

.' BWR/4-218 :.

. . ,
'

1.E-4 FT2 STML ERK i
: i

.

i iCRD + RCIC*

,

600*
~ '

! i'

!! STEAMLINE; -

:2 ADS |
3 BREAK

,

! j .

., .
'

i
; ,
'

:
i

! ! l i# - 400. '

'i U
W z

': im B
aN i ?,

*r Z.

O ! 5
J |

>
!

v .

'

.

i !.

LLJ 200.
~ '

i F- - i

E _

'

0~ __ !
;

i

o i .

_J . !
-

LL _
,

~-

j
__

,

I ' 12i I'''' ' ' ' ' ' ' ' ' ' ' "' *

O "O . 1.5 3. 4.5 6. x10i

: TIME (SEC] nouae 3.1.1.1 - 31.4

. _ _ . . _ .. . _ _ . . .



-

I BWR/L1-218
'

:
.

! ,

|
: 1.E-4 FT2 STML BBK

i CRD + REIC
8'

3 i RECIRCULATION
x10

=
M

8
4

' O
8

l1
3 >

i i t ,

4. 1
-

t3i ,,,i iii,i. .

1 1 1 3 i ,.- ii i i t i i t 11 ;ic._) 1 i i i ,

'
! lLLJ 1 i

2 3
tint i t 1, 1 1

[07
i t ':

,
1

l
" ' ''N 1 t i i i .

1 t
1 t )i , , ,

, I

k
. )

'

,;k)|j$Qi[
i i :i i 1

} ! |gZ ,

t,,

f I
I

l ]
-

_j f1; .

I
f,' '

i: ,
1 1

,

14 g..l !
g l n; i u | i p .

i .- |
,

| c ! !

. t : ; ,y3p
,

i !: a j- :. -

1: ,;
,

;!
! :

i ;i:
;,,

r
.

,

| jt ,o et- e .

h t
-h I " * ''

LtJ _ 0. ' k U
". I}

* '

' -t
>

ep ._ !
,

I
,

6 i !gE -
4 ;; q-

, ; , , ;

l ' l l? I ! ; i |
'

[ __ i
,

: g ,

._ h t : t t i :
' ' '

t

I L1 l l

C
. _ ..

, I i i
,I l I l'

g t1 ;
I

__j - I '

t i I

-

g t

LL. _ t i i t;
- t i

i| S E -2
di I ,i l I I ,1| | {t I

_ Q '0
I

1.5 3. 4.5 6. x10
FIGURE 3.1.1.1 - 31.5TIME (SEC)

9 9 9



, . - - _ - - - - - - - . . - _.- - - -. - - .. _- _ . - - _ - . . - - _ .

9 9 O |
i

I , BWR/14-218 |

i1.E-4 FT2 STML BRK.

4
,

i .. CR0 + RCIC
! l'. 2 '

3 .i VESSEL TOP e HEAD !
| - x10 12 FUEL !
I i
: ;

j .
-

.

i
; ;,
'"

;

& |

j.

.

L 0.8 -

ii 1 z
i

F @ !
^ ~

i

| d_ . 6 i !
2 % i; id i a J

'

s

|w . ,

* -

- -- - - - - -_.______ __. . _ = - - -_, - - _ -c_

- - -

_ -

;,

I |

i uJ j >
'
j -[

...0.4 |

'
[

t 3
| W - I |
|- CE -

| i

'

l

i- cc _

!
'

L1J _
i

i |CL
~~

i i:E
L1J

-

! l

; l--
-

|
'

; 1
-

i
-

liiiii I = 4

| g'O.
i i i i

1.5 3. 4.5 6. x10 ,

,

TIME- (SEC) ricuae 3.1.1.1 - 31.s |

:

{,_ _ _ _ _ _ _ _ _ _
__ . -. . - - _ - _ - _ - . - - - _ - - - - - - _ . - - . _ . . . . _ _ - - - - . . - - - - - - - - .



- - - - - -- - - - _

I
'
; BWR/4-218

! 1.E-4 FT2 STML EF.K :
i ! |CR0m RCIC
i 600.' '

: DOWNCOMER
|

'

2 LOWER PLENUM i

! % ! [l
whs j

i

i

L100. I2
-

.. I
=,

. O] 8
'

a
rg _a x g~N

|" ~
3 a

$ | - 2
~ -

, ,

200.
>__ .._

!(1__ _

_J ..
I

E .. I
r
n r
z -

LLJ _. .
-

- |
,
,

i SAFE -2

- ' ' ' ' I ' ' ' ' .I0.
ts 3. 4.s 6. x10g,

FIGURE 3.1.1.1 - 31.7TIME CSEC)

9 9 9



,

1 . r- t

| 9 9 6
4 , , ;

i I ! BWR/4-218 |
l' |

1 t4

i 1.E-4 FT2 STML BRK i:
i i , .

3 3 3 3 i 3 i CF;D + RCIC |3 3
1~ I-

t CORE
2 LOHER PLENUM
s BREAK t

! i
! t,
i

i l
i f

|- !
'

I

I

i
t

0.6 '

:

: >
!| z

m.
L ?
8 %

8 ,

9 i
i i
,

0.2 !
_ i

W f-
I-- .

i H ,

t _J
__

< ....y... . . .. . 2.-uun,m ma . . . . 2. t .. ...s ,i2 . . t . . . . 12. .. < t. . . 2. . .: 2 i

E I

D
-

O -

!
: _ )

~

I''''.5 * ~'
-0'2 ' ' ' '-

1 3. 4.5 6. x10 iO.

|i TIME CSEC) naat 3.1 1 1 - 31.8
, ,

i I
e I

,.



_ _ _ _ _ . _ . ._

:

i r

1 ' a i.! o / q c _] o 1,q
i o. ,i v t >

,

f
'

I !0.050 Fi2 STML BAK
'

I
i .

CRD + RCIC |
'

:

y i.

- r' '

SYSTEM PRESSUR,Et-

; x10
.

,

:

i l:

!

:

,

: i :

\
| \
: 0.8 '

.

i
x 5

i 1 8
g- L.

" CE $.

3 .-i g
Cn
CL l,
-,

i
0.4 N

J LU - N' -

i
cc _

~

D _ i
'

CD
_

:'n
LLJ

_ | 1
--

CE
-

t

Q_.
-

_

''''II ' ' ' ' " ~'

0'O. 1.5 3. 4.5 6. x10

TIME (SEC) F'cuat 3.1.1.1 - 32.1

O O O
_ _ _ _ _ _ _ - _



. .. . _ _ . . _ . . . .- . _ ._._ __ __ .-__ _ __ _ _

o o p
! OhR/4-218

ei i

0.050 FT2 STML BBK
!

.

60. -
,CED + RCICi !,

,

LEVEL INSIDE SHROUD|
1

: 2 LEVEL QUTSIDE SHROUD
e
; !

! !

|
'

,

h. . _ _ __

i

,. ,

d' f N1 I! D #4
J.,b> ynu ,/ t

i,g[(!ii44jhldDd*G; I
n

i qo' . ,.,y '

g

$C d ~a !
!,"-Lt_ w

- . - . - - - - - _ .. - - - . . - . _. _. - _ _- - . 0_
>

i

! -J
' LtJ

> 20.
ELI : SAF , _ , _ .4

__._.! .--

J -

i CE
_

LtJ
,

_

{ F-- :

! CE
-

! Z -

i _

:

! 0. ' ' ' '
~

|| | | [ SAFE -2

j 0. 1.5 3. Ll . 5 6. x10

: TIME CSEC) FI URE 3.1.1.1 - 32.2

;

.

_ , - - - _ . _ _



- - - - - - - -- ---- - _ -- - - - .

d

BWFi/4-218 .

1; 0.050 FT2 STML BRKj'

4 .
,

I
I !CR0 + RCIC

.

1 Si I ' '
,'

^

x163 I i FEEDWATER
: RCIC
3 CRD'

u LRCSi
: s SRV
1

4

1.-,

U
1 LL!

07 E,

LN 8,''

g s_ L,
.-

CO a
_J 5,

-

i.

I
UJ 0.5
H ._

G- -

CE _

X
-

c:^3
' <

,

; g -

LL.
-

.

'
. . _

6 i2 2 : :

"! " 'i'
$ \ !-~* \* k - -- I '*!

ed"'. 5O . ' ' '4 !' ' ";

3
1 3. 4.5 6. r 10i 0.
TIME (SEE) FIGURE 3. 1. 1.1 - 32. 3

9 9 9
._,

,



[;
__ _ _- __ . . -. - _ . . . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _.

.; e e i
,

i i
-

BWR/l4-218 i !
,

i !0.050 FT2 STML BRK i:

!-
! CRD + RCIC
! 600.

i STEAMLINE i
2 ADS !
3 BRERK !

! !

! !
!

!
I

l

:

8
.

!L100.
o {
g iz i

' *~ -

.

; ~ t, N.

|E !
'

i 0] a
CDi

i C| "
i

l i

t I

!. ;

j LLI 200.
W - !

f
i 1 - -

| CE ~

|' 1 \. ;
.

! O
__.J

~
3

LL.
~ l

3
-. 3 3 3 !

:
i

Qli I 21 | 1 !! l 3 1 2 1 2 1 2 1 2 1 2 STET 4 r'

3 |; 0* 1.5 3. Ll . 5 6. x10 |
| ,""" '''- 'TIME (SEC)

|
4

. _ _ . . . - __ _ . _ . _ _ _ _ . _ _ _ _ - _ . _ - _ _ - . . . . . - _ _ . _ . _ _ . _ - - - -__ _ _ _ _

t
,



| mi.e! l // u. _ J._l o,
iC U

0.0c.PFT23TML[RK
[ ; ,

i | jCR0 + RCIC
8.

3 t RECIRCULATION'

x10 a

I

t

N."
m

LJ y
LU 1

A a n g' '
y,

'n;3j ;g?|| siM)kq,l;iMg q
a: 1 i;

'

!iCn
jyI 1 Jb aI'/,*, 2: iN i 1 : h1 1 mp !

,

m
-er

j ,0 y;. ph|g 3 p jp!!$!hjjdj h,
eg, i

1

. lhuqi
h

1
i t .p

)H
i

im aa i *

1j! l :Ikd
,

|Uj$1!{ i!j
l f ' ^*1 )6 p#y |h nW1 hdi!$ A

*J '
2 4 ii--

f([|@pjC.iT1ijd,j)s@Qfj$:
1h!i di2

i! .- 1 t

i bbs'2MF
,

O 1
'

.

mm O.
.

"

t g I
'

s
t t

.L 3
H - 2 -

L [ e0
-

.1 .I ecE _ a
k., i

.(.. b| !

?
'

j .! f I[ .._
.

;{ff hj {p$[);
< c m .i h iq

m'bif ',d' i ' .j
'"'

x i t .

gs Ip
| L f y

' ! }g[j%g\>
o - -

J
- h5 i

\?

u_ -

-.

~

liiii sm -2

-4. i i i i

0. 1.5 3. 4.5 6. x10'

TIME (SEC] ncou 3.1.1.1 - 32.s

* O O



- -5 e# 2i
-

O N
E
F
A
S

R E i m
'
0D 1

K R x
.

6B H

~L e
8M

T P1 S O
2 C T ,

- 2 I
T C L

'1
L F R E

,

SL/ 0 + SE
R5 EU
W0 D VF

R 6
.

B0 C i2 52 3
, .

l -L

1
.

1
3

.

1
.

3

E
R
U
G

, I

F

O i

.

3
)

C
E2

S
(

i

E
M
I

5.T
1

i
'

'

'

'

,

'

'

'

-
'

) - - - _ - ~ ~ _ ~2 .

['
F

012, 8 L(
0. .0 0 01 1

x

j E JL J-uEOFCELC2uF..LO-J-
tt1

L

n 3
,



._- -

i
BWR/ L4-2184

| | 0.050 FT2 STML BAK
, ,

! ! j jCRD + RCIC
i

1 600'
: 00WNCOMER

,

e 2 LOWER PLENUM
|

1

i

!

| 2
I

!

i M
i 8400- x e- ,,_

a'

v
i sM N- t .-.g ,

ON4

D 2 2

f-

'
i

200.
>-
Q._
__J _

CE _

I ,
-

p__

Z
-

LL)
-

_

0'O. ' '' '! ' '' '.5
5"' ~'

1 3. 4.5 6. x10'
FI URE 3.1.1.1 - 32.7TIME (SEC)

O O O



,
_ _ _ _ _ . _ - _. .- _ - - _ - - - _ ._ - _ _ - - .

' I

O O 9
'

i :
i t

! BWR/t4-218
0.050FT2STMLBbK

:- ,
.

! ! iCRD + RCIC|
; 1. j', " ' ' ' ', ,

:
i CORE
2 LOWER PLENUM
3 BREAK

,

a

|-

t
!

!

0.6 5
t
!.

z :

B !
? i.

L V
'

O M
~

>

|
t

I

0.2 t

-

!

- )
& t- |~ '

|
_I

. !
1_ U 2 1 2 1 2 1 2 1 .) 1 2_. _'

: E i

D -

i o -

;

:

~

i

!
-

I''''.5| -0.2 ' ' ' ' " -2 j
0. 1 3. Lt . 5 6. x10 1

i TIME (SEC] FIGURE 3.1. 1. 1 - 32. 8

1._.. . _ _ _ _ . . . _ _ _ _ _ . . . . _ _ _ . . ...._ __ _ __ _ _ ,._. ..._ _ __.. _ _ . . _ _ _ _ _ _ . _ _ . _ _ . _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . .1
:



' ; ;i i , R ; ; | 1 t

gyEcs 2
-

i

m
_ O

K S .

E 0_ f C,
E P R 0

L U 8
L S

8M + S
T E i

1 RS I

2 C P
- 2 P

T L M
4F E

- T/ 0 S
R0 C Y

SW5 I

C. 1i

B0 R .
t 03

30
6 -

1
.

1
.

_
_

1
.

_ 3

_
i

E
R
U
G

_ I

F_

_

O.
.

0
;

|

0

_ %
_ 4)

C_

E
S
(

t

.

_ E
M
I

.

0T

\'
' 2
0

'

'

I

, !

I

'

1

'

i

-
i

- - ~
i

- - _ _ .
I j! 8 4 'O

O0. .0 0 01 1
x

JEDDnJE _E~O - L LC0 LC- CCLCQ
'

wb~
'

,



k

_ _

,- ,n.
_ _

,,
_

NJ .

y ,i %, J

2 2 2

BWR/L1-218>

0.500FT2STMLEfK,

60.| RCIC + LPCI + LPCS,

' .

f LEVEL INSIDE SHROUD1
t

2 LEVEL OUTSIDE SHROUD

2

1 1 1_ 1 1 1 1 1,

l['

40.
1

2 gt
^

| 8
gj+ - ~
..

m N &w .- N'
_ _ _ _ .

o,
>

a
.LtJ -

> 20.
LU -En

. ._ . - . _ -

_J -

-

cc
_

ta
--

C -

Z .

-

_

~

I''',0. ' ' ' i m -2

0. 200. 400. 600. 800.
TIME (SEC] n cuae 3.1.1.1 - 33.2



3

BWR/14-218
0.500 FT2 STML ERK

RCIC+LPCI+LPh:S
,

'

,c
* ~'

/ i FEE 0 WATERxi0 3 2 RCIC
3 LPCI

LPCSu

s SRV

u u u u

;/
1.-

o
$LLJ

m 8
iN k
I a

?!ca e

d
'

LLI .0.S
F- -

E -

CE _

:r
-

o -

-
,.

LL
-

2 2 2

is~ 'I '' ' I '2' i- s 12 s 12 s 12 s s,ve 12 -2 s
t ' ' 30.

0. 200. 400. 600. 800.

TIME (SEC) ricuae 3.1.1.1 - 33.3

|

t

# 9 9



- - _ - - . - - - _ - - - . - - - - - - . - - - - - - - -.

}, Q Q ~Q~~~
l

; / BWR/t4-218
al- | 0.500 FT2 STML BBK

4 |
>

| | RCIC + LPCI + LPCS ir

1. 21 i

x10 i STEAMLINt i
3'

2 RDS
,.

s BREAK'

|- 3 !

!

t,

L t
!

| 0.8-

U
LL] i

| >M Ms

aiN y'

SI y J
L CD a j

[
-J g

i

j j
-

c

| | \
| LLJ .0.Li

H - %T -
, a

f CE _

'

Z
~

CD
--

'
i

g -
t

| u_ -

_

~

liii:0. ' ii 2i i 2 i i i i se,rt 12

0. 200. 400. 600. 800. .

TIME (SEC) nount 3.1.1.1 - 33.4

.

,--n.- y -- .,-mr,--,,,-m,- ,,rm--,-,,wn- . , , , - - - -, _ _ , , , -----,n,,--a---_ . . . - _ , . . . _ _ _ , - , - - - - , - - - , - - - - - - - - - -



. - .

I i ,
: . , | | _ . l .,i & m e / -

i u-,.i,- ; _2J ,

_i,.., _ _ _ _

. _ _ b i M t_ t o r<.
. . _ , .

L .Ovu r c
, . _ -

;ntil, e tPti
_,- . - , -,

LnLb-
_ ;,.

- Si O-
I |

'
' i EEC1RCLuRTIGN i,

-
,\
i i

!

i, !
!

ii
'

\ |;-

i ;

-\ : 1
|

-

i
., '

- 4., -

,

i i
l r 1 i_.

uA . \1
07 .' |

. x. i i
-

bY l I b
O ~

| f |
e DJ ;

'
,

i__J ! g
w 8 t j'

! i !|
I

: 0.! \ "h i . l. i si iM
: ua, -

u, i w3
; F- L . :hyv s t I

fi, v I'

7 ; ,

!
---

,N \ b l.

,L
o

'
. i

r || up It s j
n

--

5 [ !| || k _ i ,
i"

2

4 '

L !
|) . N |

| J -

.

u__ ,

L t 1 1
*-

| | 'lj .J !i

r i e ,,

-Q,I I I 1 l i I ! I f If I ! BEE E

0. 200. 400. S00. 800.
TIME iSEC] FIGURE 3.1.1.1 - 33.5

O O O



O O. O.. .--

1

BWR/4-218 |

. ; 0.500 FT2 STML ^ K '

i i

1. _c. ; : RCIC + LPCI + LF S
3 VESSEL TOP e H EROx10 2

2 FUEL
a

?

0.8-

-

.Z

|Q h
g uJ %
"O E

'

i i i" w >
,

bJ
'

D 0.4 x

$ . N:~:
o :
CL.

~ (X 2 2 2 :u
bJ
p__ _

-

_

~

II| 0. ' ' ' ' ' I I i SVE -2

| 0. 200. 400. 600. 800.
TIME (SEC) FIGURE 3.1.1.1 - 33.6;

!

! *



- _ -- ;

BWR/l4-218
. 0.500 FT2 STML BBK ,

i I
'

! i RCIC * L'CI + LPf5 !.

SCO.!
'

i DOWNCOMER; |

2 LOWER PLENUM
'

N i
;-

N ,

2
i

i

400. N i
1 !-

'

x
*.CD

i ' __J hax . ~

*! D C
H i |
cn j ,
'' X_ ,

!

' ' '

200.
>- _

ct. -

_j
_

!, ,

E _

T
-

_2, ,
2 2-

_
.

F-
z -

:

ua -

_

~ i,,iii,ii !
= -2

o'O. 200. 400. 600. 800. |

TIME (SEC) FIGURE 3.1.1.1 - 33.7 !

'

O O O
.



s o p)
..wJ L.J .

BWR/4-218
0.500 FT2 STML yK
RCIC + LPCI + LPpS..

l'3
3 3,

i CORE
2 LOWER PLENUM
3 BREAK

0.6

E
F

s-
8 a

R

0.2
_

'~~/

b :

~

J
_ i

e 2 ,1 2 ._ 1 2 13 2 13 2 13 2 13 *

E
-J

-

O -

_

-

i,,Ii,ii-

- = -2

_ a ' t) . i
,

200. 1400. 600. 800.
TIME (SEC) FI URE 3.1.1.1 - 33.8



BWR/l4-218
0.001 FT2 STM0 BRK

I CRD + RCIC
i SYSTEM PRESSURExijs

|f$ W IGIU W G$bW M MhMIQQIy||||$!///////||||||[,d
\ /

0.8

him

EE $
m i

b
0.4

_

~

D -

CD
~

W
-

1 :

0'O. I''''.5
~

" -2
' ' ' '

1 3. 4.5 6. x10'

TIME (SEC] ricuae 3.1.1.1 - 34.1

9 9 9



. ~.. -. ..

. n m

.V-~. Uv -

BWR/l4-218
0.001-FT2 STM0 BRK
CR0 + RCIC

60.
. LEVEL INSIDE SHROUDt

2 LEVEL QUTSIDE SHROUD

'2' h''""'' 'ti"" i
' ' ~ '

,i i, g jwMi,1 , , g

,. M

M@Md'M. f' Mun0MM
' ' " -

'

40- .
,

ylMd g' RW'""'"""""""
go - p_. ,

, L1__ , "A F,_ . , _ _ _ _ , . _ _ , _ , , , __ . , _ _ , , . _ _ _ _ _ _ _ _ _ , , _ , , . . _ _ . _ _ _ _ . . _ _ _ . _ _ . _ . . _ _ . A

Hiv . . . o
Wi CD

_J-

: .uj
.

> L20.
'

L1J -- 8 4 F. ._ .__. _ _ _ . . . .. . _ . . . ._. _ _ _ _ - . . - _ _ . . . . _ . . . . _ . . _ _ . _ . --. - - _ _ .. ------

__d -

M :
uJ

~~-

F-
CE .

-

.

1 __

-

_
<

0'O. '''l''''.5
~

' " ~'

l' 3. 4.5 6. x10

TIME CSEC) FIGURE 3.1.1.1 - 34.2



BWR/L1-218
0.001 FT2 STM0 ERK

| CRD + RCIC
15 i FEE 0 WATER

x10s 2 RCIC
3 CRD
u LPCS
s SRV

1.- .

U
LLJ z

gs3 s 5s
ssssssssssssss ssssssssssssssssssssssssssssss s ssss sssssss ss sEgsss sss sssss s sssssssss- ss s s s7 (g s

| ; s LeN
"!I O

03 8
"

_J
"

- . .
.

.

5 y 3
' 2 3 > >

>

LLI .0. 5 --

,

F- -

5
3

CE - s

[ - s s s s
5

> > -

3r
-

_

5 3 s

g >.

~ 3
__J - .

>_ >

- i -
. ,. ,

,. . ....._. ___ , - -.._.-

, -

-

* =- *~* #"" "" ' " ' ' " "" '' ; ''.

ki l- b" ' - * * * ' ' " ~ *

0'O.
' ' '' '

-

1.5 3. 4.5 6. x10

TIME (SEC) nauac 3.1.1.1 - 34.3

O O O



p (- y (7 .

U v (J,

.

BWR/l4-218
0.001 FT2 STM0 BRK
CRD + RCIC,

600.
'

i STEAMLINE
2 RDS
a BREAK

- 400.-

t_)

J cr) =

6 N- 5
t; I L'

03 t 0
d !

LL1 200.
p._. _

E - ~

.

CC -. --

.
-

g ._

_-.

LL _

~

_

I''A' |'2' ' 3 2 32 i 32 i 32 1 32 i 3 2 mi 1

0'O. 1.5 3. 4.5 6.x10''

TIME (SEC) FIGURE 3.1.1.1 - 34.4



,

BWR/l4-218
i '

; 0.001 FT2 STM0 B:RK
'i ,

| j CRD + RCIC'8'
RECIRCULATIONIx10

t

11 .-

U
t

LL'
Cn *

$fN
~'

i 4
s

s I , i
IC 2 1 1

i [ t 1I 1
i

__l i i 1 i ,2 t l g, i 1

. /*O. - -
- i

' ' * '

Cr - ! h |e t.

'j[ ._ _
t

t t i i ! i
, , , io , i

t l l
t t t

Z
~'

_ i
r t l

' i t i J t it
'

t l [
l t ii t i

| ), !' l''in i t p
'

! '
i t

it

EJ
_1 u i in,

l I ' i n i t
'

t ii t ,-

l i__J ._
t j i i t

l l l-

i lLL _ t i i , tt i
_

~

liiii smc -2_q, i i i i

0. 1.5 3. 4.5 6. x10
FI URE 3.1.1.1 - 34.5TIME (SEC)

O O O



_ _ _ _ _ _ _ _ _ _ _ _ _ . . . . _ _ _ . _ _ _ . _ _ _ _ . _ . _ _ _ .-

O O O'
BWR/t4-218'

: 0.001 FT2 STM0 BRK :
,

CRD + RCIC l

1.2 |
3 i VESSEL TOP e HERD '

x10
2 FUEL

I

2

| |
L i

1, 0.8 |
!. j-

| u_ -

m >

i g ,
'

1(_b k i2

i slua - t- a i

|
2 ,a - p_ 2g.. _ _ . _ . , _ g_., ,

-
,

-

t ,

'

I
i uJ i,

| CC ..

| _J 0.4
i H _.

f CE .
-

| CC -

' LtJ ' _

'

O_.
-

2~
- uJ ' _ .

-

i;

i n. - ;

!
-

|1) Q, 1 1 I I I i i SAFE -2

1 0. 1.5 3. 4.5 6. x10' |
i TIME CSEC] ricuae 3.1.1.1 - 34.s

|

- - - . . . . . . . _ . - __. _ _ _ _ _ _ _ - . -__ . - - .



,

BWR/l4-218
0.001 FT2 STM0 BRK

; ! CRD + RCIC i600' '

DOWNCOMERi

2 LOWER PLENUM

1

%

L100. N
E W!'

.Q3
i :_J S,
WN c

*Q g
F- %
03
-

200.
>- -

j

Q_ -

__J _

E ~

c
_

f--
-

Z
-

I
'

LLJ _. _~

~ ''''|'I ' ' 5"'' -2

0'O. 1.5 3. Ll . 5 6. x10

TIME (SEC] ricuae 3.1.1.1 - 34.7
:
1

O O O
.



r
__ _ _ _ _ _ _ _ _ _ _ . _.

.

|,
:-

U, - U O ;
, m

BWR/4-218 i
I

0.001 FT2 STM0 BRK !,

CF;D + RCIC !3 3, 3 3 3 s
1' '

i CORE .

2 LOWER PLENUM i

3 BREAK !
|
i
i

i
!

!

!
l

0.6 !

!

l

!z
m It.

8, .
ii

u
; y |

~ i

8 |
> i

!

!
|

0.2
_

>- L
f- ..

~ ..

----_

wdm-ulr A u d ,- _ - _ 2- I- - E 1D 12
. '''''' w a m

CE !

3
-

!

C3 -

|
-

_

~

|'''' m -2
-0.2 ' ' ' ' ,

O. 1.5 3. Ll . 5 6. x10 |

TIME (SEC] ricuae 3.1.1.1 - 34.8 !
!
:

i
l

- _ . . . ,, m--. . _ . . . . _ - _ - . _ - - - _ . . _ _ _ - _ , _ - . - - - - - . - - - . _ . _ , _ - - _ _ _ - - _ _ , . _ - . _ . _ _ _ . - . - - _ _ _ _ - - . _ _ _ - . _ _ . . . - , _ _ . _ - - - . _ _ - . . . - . . - - . _ . _. ---__-.. -- -.-



BWR/14-218
0.100 FT2 STM0 BRK
CR0 + RCIC'

,

,16I SYSTEM PRESSUFfEi

|h!bk'b\$b$ElhYiYb'$$bbikk'b$(ibEhbhb'ihhjh)|h(|||fff(Y|

0.8

T.i

i:- f
ma:

7 >

S
D4

w ..

cc _

$y _

_

1 ~_
5WE -2

Q~ l I I I J l i I

0. 1.5 3. 4.5 6. x10'

TIME (SEC) ricuac 3.1.1.1 - as.1

O O O



_ _, . . .... ._ . , - . _ . . _ __ _ _ _ , _ ._. _ . .. _ . . _ _ _ - _ _-

(}
-

*~

r-
~

BWR/l4-218 -

0 lUO FT2.STMO BRK< >

jCRD + RCIC
.L60.-

i LEVEL INSIDE-SHROUD
#

2 LEVEL OUTSIDE SHROUD-
L .

.

.

~
'

2
'

* ii, 'i i t'i ',ii'i
nn i i i

M"huhdA|g gd@S'*%P
i .' n"i"

i i <, o,
,

L
n o -e

g L ynp@h p~ gr 40- "'

h " j i
'

g
y F- ,t,

0_iLL w _ _ _ _ . _ - . , _ __ _ . - . . _ _ _ _ _ _ ,
-

g-
>

;

4 y'
- t;J

..

;- > 20.
1 LLI -ur. . _ , . _ _ _ _ . . -

---
-

. __| . -

-

Q- _

<

t.LI
-

F-
: CE

-

i 2 -

;
-

. 'l''''.5
'

' "E -2
. O. ' '-i

1 3. 4.5 6. x10': -0.
i TIME (SEC] ricuas 3.1.1.1 - 3s.2

i :

, -, . - .- - -



_

1BWR/L1-218
0.100 FT2 STM0 BRK
CRD + RCIC

1 c.
i FEEDWATER

x1 2 RCIC
3 CR0
u LPCS
s SRV

1.-

LJ
=

ssssssssss sssssssssssssssssssssus sssss ssssssssssssssssssss sss s 5 s ss3Ass ssssssss ssssss sssss.s s s ss s 3 3

LIN I'
~

Id ,J
5 $

M!Z a
CO s
_J
- ,

_

J

.

'

LLI 0.5 --

> . 3.

F- - .

' '

E _ '
'

3

CE _

3 3 3
s s

s

Z
~

o -

s

_j -

i s s

g - 5 5

-

5 : - 2x .

: ~s TT0. IIIEN T:' U"T d
~

b !"f' 2 DI 3 'A 'I i"- ' ' * ''

0. 1.5 3. 14 . 5 6. x10

TIME (SEC) nouae ;.1.1.1 - 3s. 3

9 9 9



. _ . _ _ _ __ _ _ _ . _ _ _ _ _ _ . - - _ _ _ . . . _ . ___ . _ _ _ __ _ _ _ _ _ _ _ _ _ _ - - .-

!

.

g g .g-_._
,

! !

; BWR/4-218 !

:
i :
! t, 0.100 FT2 STM0 BRK '

j h CRD.+ RCIC'
. 600~
|'

2 STEAMLINE:

1. 2 ADS
: 3 BREAK! .

! -

I |
1 1

1 '

I ;
, ,

!

! 400. l-

i (_)
!! .W j7O i

i~O N- g i

; - x ? !

i . O :

i __._J
a i"

v >

:
i ;

I
5 LtJ 200. '

: 1- .

i. CE i
: 0: !
i r>

a
,

! Z
'

; g -

.

! -J
i LL
! t
i

' l i ia i a !l 0. 3' '2r i i3 2 i3 2 is 2 is 2 is 2 swe 13 -a (! 0. 1.5 3. 4.5 6. x10' !t

j TIME (SEC] ncoat 3.1.1.1 as.4 |,

I 1
e

4



.

BWR/L1-218
0.100 FT2 STM0 BjRK
CRD + RCIC

i
x1

i RECIRCULATION

1

N.m

O
LtJ l

=.m \
m

1 1
1 1

,

tW I 11 tt I $I

j 1
I $;

1 1 1 1 1 11 1 k I l l 3 I I1 i l 11 1 I

l' i :l' I /10 i i [{, - ! .( l' ; ;

d
l l

, "t
'

t
(

i l i t[ _. ; t i
l I l

'

i i
'

-

t t i I l I l I t !
I t

t I l l l l I f Il l
i t

g -~ l I I !i l !

J
-

l 1 l I I l
, [

t' I iL1_
.

l li i i
_

||
.y 'O .

| 1 1 SAFE -2i I I
'

1.5 3. 4.5 6. x10

TIME (SEC] FIGURE 3.1.1.1 - 35.5

O O G



,
-

,

i . ,y
(- ~

'

,h_ % j' ' ''q,

L !

! BWR/l4-218 !

j 0.'100 FT2 STM0'BRK
'

CR0 + RCIC '

{ 19. :
- xijs

~

i VESSEL TOP e EEAD !3

| 2 FUEL
i
! <

i
i

I !
l ;
,

| !?

t,

| 0.8 :

-

l LL {
*'-

: f 5, !

! O tb %w!g
-

,

t
_2_ _ _ _ x. _ _ 2, _ _____ h-'b _-

_

2
. ., __

____

-
, c <
.

,

[

CC '

D 0.4 !<

e i_. _ r

! CE _

!

! CC _

LU
g _.

.

>- -

LLJ
~

.

,

l- -
!

7
_

i
~

I''''.50. ' ' ' ' m -2

| O. !
1 3. 4.5 6. x10:

'' ""E '''- 56-

. TIME (SEC]
!

. - , . . .. . . _ , _ . . - . - - . _ _ . . - - - - - _ . _ - _ - - - - - - - - - - _ - -



- .

BWR/L1-218
0.100 FT2 STM0 BRK
CRD + RCIC

600.
2 DOWNCOMER
2 LOWER PLENUM

.

1,

i /" % /y
-

7
03 M

f LJ 8
MN A
* ~3 y-

& CQJ
m

200.
>- -

O_ -

_J _

CE _

I
F-

_

Z
-

LJJ _-

0'O.''''I''''.5
'"' ~'

1 3. 4.5 6. x10'
" "" " ' ' - 5 7TIME (SEC),

i

| e e e
,



-.

O O O
.'

BWR/4-218
0.100 FT2 STM0 BRK
CP0 + RCICy*) 3 3 33 3 3 3

i CORE
2 LOWER PLENUM
3 BREAK

0.6

E

?+
h y
0 K

@

0.2
_

>- tr
f- L

L~

n wLg-1_ w_sau- w- s x x .n a >

E
D ~

O -

_

-0.2'''''I''''.5
~

m -2

0. 1 3. Ll . 5 6. x10'
TIME CSEC) FIGURE 3.1.1.1 - 35.8



-

BWR/L1-218
i 0.005 FT2 SUCT BRK

HPCI ONLY

x163 i SYSTEM PRESSURE

}|| |||SWkNb |||0%$W |||kV||NW
I

0.8

$>

'hT Y -

8-
*to

Q_
m

0.4
LLI -

CC -

_J _

W
_

CO
LLJ

-

CE
-

1 ~

_

I''''.50. I ' ' ' sare 2

0. 1 3. 4.5 6. x10

TIME CSEC] FIGURE 3.1.1.1 - 36.1

O O O



~

- - ,= - - ---,

o o v

BWR/L1-218
0.005 FT2 SUCT BRK

| HPCI ONLY'

60' |
LEVEL INSIDE SHROUDi i

2 LEVEL QUTSIDE SHROUD
'

, 1- - 2_ i i a. . . i i ,- _; i i . a, i 11 _, 2 i ,

5

40. g -

\\f>

f- z

{[ Lt_
s- O

w
._ .

_ . _ . _ . . _ _ . ___ h.
8
>

__J
LIJ
> 20.
LLJ -- s e r
_J _

CE [
ua

-

F--
E -

Z -

_

~

I'''i0. ' ' ' ' " ~2

0. 1.5 3. 4.5 6. x10'
TIME CSEC] M GURE 3.1.1.1 - 36.2



BWR/l4-218
| 0.005 FT2 SUCT B'RK

,

; HPCI ONLY>

'
1.' 5 '

i FEE 0 WATERxig3
2 HPCI
3 CRD
u LPCS
S SRV

E
8
i

1. 2-

LJ 8
>LtJ

~6~ 5 5 555555 5555 5 5 5 5555555555W 55 55,s 5 55 555,

5 5iNr

sir
03
__J
- i

2_ : 5 . 5
'

: ;
LLJ . 0. 5 :

'
s

,

F- p
'T ;

Q~
. .

'

s >:
'

lZ
..- ,

_J
5LL |

'
,

| v i s a i5 a sino s a s0. i 3 7 '!? ' ' 't' sa2 s i n y a _

s i a a 5 12 s _s s -

0. 1.5 3. 4.5 6. x10

TIME (SEC) ricuae 3. 1. 1. 1 - 38. 3

O O O



zgL s>_ a
. -
.
.
.

i

.

. 3

m
.

,U-,
.

-

0.

1K x
. R 2 .

B 6

T i8C
3U1

S E.

2 N.

- 2 Y I

T L L
4 F N M K1 2

-/ O A A
5 ESE

R0 TDRI

W0 C SAB 1

P 3 4.

B0 H i2 s 5 8
3

4 -

1
.

2 3
.

1
- .

33 i

c
a
u
c
i

r

2

,,U
.'

,

.

3Ai )

C
E
S
[

.
2

3

i E
._ M_

I

5.T
1

a

3 i

n
i

l

i

A,S'

i

2

i

-i - - . ~ ~ '
.

"D)
.

0 0 0
. . .

_ 0
l. 0 0 0

6 4 2

JJo LWCC ZCD J_ L
J

LLt\ ICD J_ m
L EC L

-

1
',

i5
.



! BWR/4-218.

i

10.005 FT2 SUCT BRK'

. HPCI ONLY
'

8' RECIRCULATION
.

i;
x10

s

l

'

l

k
8
'

4. ,:,:'- ':' , , . ,,
.

-

11 '.$
'g1 1

c=

LL.J 1 1 1 I >'

7 (f) l 11 1 t
g,

1 J t:20N t , 1'
1 L

uir , *
,

[ i - i

d iI N
,

i
i

"

Q fdhik k$0|Ii h hk ib'
.-LtJ 0. i i pp
il-

p j ll.h, pi I .
,

r__ _

i '

CE -1
[ - i t,

l- ' '
I

__. t
t :

ED
-

_J
Lt_

~

_

SWE -2-

||i ! i i ; ; ;

_ q 'O . 1.5 3. 4.5 6. x10

TIME (SEC] ricuae 3.1.1.1 - 3s.s

* O O



-

2$i Pm[ '
~

=

f=
'
'
"
'

c, 0D 1
K A_ x

B E_

.

6
-

B H

T e
8C

U P1
S O

2 T

- 2 Y
T L L

1L F N E
/ O SL

5 SE
R0 EUI

-

W0 C VF
P 6-.

B0 H i2 5 6
. 3

l
L -

1
.

,
1-

.

f
1

.

3

E
R
U
G
I

F

y
,G

3;

3

-

.

3,.
)

C
--

E
S
C

,

-

e=
E
M
I

5.T

p
'

1

'

'

'

|

'

'

'

-
'

- - _- - _ _a 2 ? .

'O,)~!' 18 L

0,. 6 . .
.

0 01
x

JO oED TCLOEJ -- CJ _

L

.

t L _ LL
LfL tC~ f

i!

>5M



2 z@L08* 2

t

Or
a
s

'
0
1K x

R
- .

B 6

T M
8C U

U N1
S RE

2 EL
- 2 T MP

'
T L O

4 F N CRL

/ O NE
5 WW

R0 OOvI

W0 C DL
P ,e 7BD H i2 5 .

8
. 3

4
-

1

V
.

1
.

1
.

3

e
a
u
c
n _

O
.

l ,

/ 3
)

C
E
S
(

,

, E
M
I

5.T
1

'

'

i

i

/ I

'

T, '

(V '

.

-
'

|; I _ _ [ - ~ - _ O.

0. . .

0 0 0 0
0 0 0
6 4 2

I 3 J ND F 0 ._ >Q_J_E h Z l3, - L0 - _ L

~ .&M



_

w#8Lf 8>:,

2
-

>n
.

.

-.

, . m
j .

0
1K 1

x
B 2 .

B 68

T M
8C U

U N1
S E

2 L
- 2 Y P

T L
uF N RK

1

/ O EEA ,

5 RWE ,

R0 nI OOR
W0 C CLB

P n 8.

B0 H i2 3 L
.

56
3

n 4 -

-
L

1

n
.

1
.

1
, .

3

E
R
U
G
I

F

n
a

'r,
. , .

a

3
)

~ C
E,

L S
- (

a
L.

. E.

. M
I

5
| .T

1 1

x '

'

'

'

|

'

1 '

2
s

k _ ' ''it' _FL\ .

6 2 20'./ '
-

'

'g' 1' . . .
N

0 0 0
-

. bF~ JE' CD3-
-

c6d



_ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ __ _ _ _ _ ___________________ _ _ _ _ - _ _ _ _ _ . __

BWR/l4-218
0.080 FT2 SUCT BBK ;

HPCI CNLY .

i

! s i SYSTEM PRESSUREx10
,

l

LI

: ;
'

!
|

| 0.8 -

1

?!
! ii y
I

w{T Y

^

Y;

g
.

>-

| :n >

| L1 O1

'

O.Li . Ni ,
1.

yJ \/-
- v,

| Lu
Cc _

3
,

_
t

! (D
: (n

_
i <

'

i la
- '

i CC
~

i CL -

.

: - |.
!

~

Ii''1 I
.

' ' " ~'

! O"O.
' ' i i

1.5 3. Ll . 5 6. x10
l

TIME (SEC) FIGURE 3.1.1.1 - 37.1

1 ;

I e e e ;
r

. .. __ - _ ._



_ _ _ _ _ _ _ _ _ _ _ _ .

( '8 : 8
I ~ . ' Q ,|

BWR/t4-218
0.080 FT2 SUCT BRK
HPCI ONLY

60.
t LEVEL INSIDE ~"90UD
2 LEVEL DUTSIDL .iROUD

IfjA +N9 #% /g ggp/\ ,u(ig't E '

j,M i,g) ,p,p y|

2
'

p2 A2 __ 2 _umyf NV_ __
,

bb !
" LL pt _ _ __.__._ _ . _ _ _ . . _ __ ._ g.,

E
>

_J
LLJ
> 20.
LLJ - s.w

_.. _ .._ _ .. __ -___ _ _ _ _ _ _ _ . _ . _ _ _ . . _ -. _ _ _ .

_J -

Q- 2
LLI

-_

CE
-

Z -

_

~

0. ''iiI| g | g SAFE -2

0. 1.5 3. Ll . 5 6. x10

TIME (SEC) ricuae 3.1.1.1 - 37.2

i
_



BWR/L1-218
;

0.030 FT2 SUCT BBK
i HPCI ONLY

c __

1f FEEDWATERi
x10 ,,g :, _

3 CR0
LPCS :s

s SRV,

,

;

1.1 -

LJ
L1J 5

!i'CO s,

ON y
*t g

ca # '

_J
3 2 2 2 2 2 2 2

LtJ 0.5
&
E
cc,

| '
| g -

_J
LL

' '' S * 5 * ' * ' * ' '* ' " ' ~'I IS '
0'O. 1.5 3. Ll . 5 6. x10'

1 1 81 '

TIME (SEC] FIGURE 3.1.1.1 - 37.3
.
.

O O O



. . . . -.- --- . . . - . . . . . - - . - - - - - - - - . - . - - . - - . - . . - _ . . .---

,
-

! -t
| 9 9 O |

!

! BWR/u-218
'

O 3 9 0.080 FT2 SU T BRK !

' ^ '

!600' '

/'

STEAML 'E |i' 3

| C y/
: 2 ADS i

BRE A {
| J \
! :
! t
(
,

I

i - 400. -

o ./
.

'

_ ua |=
: a, v-) g i
i a,N . i
| r 5 !

o
:-o

>
-

l
,

.

U_I 200. t

I- H _ !
! cr !c

j- cc . ;

! <
. s.

- i
i E3 x

.._

!

-_

|
|
t..

l t ii |l ' '2i i i a i 2 i 2 i 2 i 2 i 2 sare i -a

} 0'O. 1.5 3. 4.5 6. x10' i

i TIME (SEC] F'cuat 3.1.1.1 - 37.4 :

3-
1

. . - , . - . - _ _ - - - - , - - - - - - , - - - . . - - - - - - - - . - - - - - - - - . - - - - - - - . - - - - - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



1'

wP 11-218 :

i
|

. -
,

i 000 FT' SUCT ERK'.: I I :

| j HPCI ONLY

hi! t RECIRCULATIONxt

i

N.m

LJ
LLI g

1

CO 8

p: 1 l 1 1 1 ;

hIdC 1
I

d| 4
1 I

'
'

f
1g

,1I 1
'

i p l ,, '.
3

' jj f.
1 iCD

, ,

tt.M i i n 1:'

; i, I 1
, ; g i; j' I till :!!! 11111111 .t' i, :i 1

'

,
, ,

I4 .k' ') f - t- d4 1 L -- - !!'W 0. !- 1"! J -k! I? 't
'' '

:- '
.

.

1 _
i l [# p !,

.

- I ! [p1 _, g t

p i

3:
_ , '

:
-

e
.1 ,

O
_

# i

O
~

LL -

_

!'I sret -2- L1, 1 1 i i ! I

0. 1.5 3. 4.5 6. x10
FIGURE 3.1.1.1 - 37.5TIME (SEC);

9 O O
.



,-_ _ ._ _ _ . _ . _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ . _ .-_--- -

i
~

r

| !,

| BWR/t4-218 |

| 0.080 FT2 SUCT B'RK
i *

i [, HPCI ONLY
! 19
!. x163" i VESSEL TOP e FEAD
| 2 FUEL ,

I I

i

i

I
,

-

L a .

!

I
i

l' O.8
-

LL M

, ' Tb
~

8,

L (

! 5hJ $
! O s'i I I 1 1 1 1 g

'
v

2 1

L1J - W - 2 i2

Q~ !
~J 0.Li {
F- -

E -

1 Q~ _

UJ _ j
o_- .

.

I L

LtJ
-

't

i
~

i
_

|_

|''i, [m -20. I i ' '

0. 1.5 3. Ll . 5 6. x10 '

TIME (SEC] ""3'''- 76
,

3 :-
i
| __. . . _ . . _ _ _ . . _ _ - - - . . _ . - _ . _ _ . . . _ _ . _ _ . _ - - - . _ _ _ _ _ _ . ..._ --.-_. _ _._ _.__ _ _____. _ __._.._. _ _ _ _ ___.._-_ __ _ _ _--- ---.__.-__. _ _ _._____ .. .~ _ 8-



- --- - , - - - - - __ - - - -- - - _ , . - - - - - - - , _ _ _ __
-

BWR/t4-218
0. TO FT? SUCT BBK-

i |
-

'
| ni'C I ONL'! |

600.
t DOWNCOMER
2 LOWER PLENUM

I

\

L100. 5
A

x \ z

. 03 \ @
a _.J L
'8N g2

i >g
G3
m

2

\200.
w _ \ i

1 2Q_ _

__J _

NCE i

~- '

L
_

uJ -

_

0. ' ' I i|,,,, I m -2
I

0. 1.5 3. Ll . 5 6. x10
FIG'JRE 3.1.1.1 - 37.7TIME (SEE)

O O O
.



- _ _ _ _ - _ . . - - _ _ . . . _ . . - - - - - _ - - - - . - . - - - _ .

I

! 9 9 9
:

! BWR/l4-218
1

10.080 FT2 SUCT BRKi

t

niCI ONLY'

1

1* i

i CORE !

2 LOWER PLENUM |
a BHERK

: -i
,

i

| '

4

|

1

'0. 6:

!
-

M i
8 !i

L-

' i 0 !? 8 '

H >

l
,

l

0.2
.
i

- i

b I
L

b-
-

!

d _I _ -(1 _

32 1 32._.1 - -
12 I 'U I '2 I'O I"

J
- (

i O -
,

i
( -

i

I-

Iii,, m -2 ;-0.2 ' ' ' 1

| 0. 1.5 3. L1. 5 6. x10

!. TIME (SEC) "" '''- 78

i {.
,

I:
- _ . _ _ _ . .

- --
I



.

BWR/l4-218:
4

i O.200 FT2 SUCT ERK'

; i,

) i h?CI + LPCI r LPCS,
'

! 1

| xf0f' i SYSTEM PRESSURE
j

i fu. !
'

+

;
1

)
,

: 1
, ,

!

' |
! 0.8
. N
1
i !

,

'

i 5
i f^ 8
i yE L

"- 0
u3 8.

i >' g
t -
i
f

0.4
! uj _

CE -

t! D _

: to _

to,

'
y - i

,

n f[ if. L : i

| - W |
-

lif | |
SAFE -2o, i i i i

,

0. 100. 200. 300. 400.2

; TIME CSEC) ricuae 3.1.1.1 - 38.1 ;

I |

9 9 e
__ . -. _ - -

_ _ _ _ _ _ _ _ _ _ _ _ _ __ _J



_ - . - . - - _ - - - - .- - - - -.. - -- - - - - -_ - - - - - ..- _ _ - - .

_ - - -.-!~

e e O
BWR/ll-218

i

! 0.200 FT2 SUCT B h |
1 . j

j 60. I
+'

"

LEVEL INSIDE SHROUDi ,

2 LEVEL CUTSIDF/ SHROUD !
!
!
i

i. t

I I
j 1 1 1 1 , 1 1 |

//
'

'

I 40. ! '
!!

-/ :
I

\g i M |.-
a +- i 8 L

$ LL In ..\ .. _ _ _ _ . _ . _ _ . . . . _ _ _ _ . . _ _ _ _ _ ._________3 . ._ _ _ _ . . . J . |*O"

5 |2 s_

i 3 > )
_J
LLJ
> 20. i

LLJ
[ BA F .
-

_J l
i

_ i

w -
!0~
t

- i

E -

!

Z -

|
|~

I''''I. O. ' ' ' ' * -2 1
-

'

O. 100. 200. 300. 400. |
'

TIME CSEC) FIGURE 3.1.1.1 - 38.2

'
;

- . - . - . - . . - - - - - - - - . , - - - . - - - - . - - - . - - - - - - - - - - - - - - - . - - - . . . , - . ~ , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - ~ '



- - -- - - - - - - - - - ----- - - - - - _ - - _.

.

i '

; BWR/L4-218 !

j 0.200 FT2 SUCT EfK
! '3 | HPC I + L PC I ,- LF'C S>

'
i 1c -

' '

al d " =EED'WPTER
^

i

2 . PC f'
t

LfT,j[!
t

3

! / LPCS |u

| s SRV
4

i

! I t

i i

!

; uj
1. --

i O
;

| [ LtJ - g :

|
-

,

07
; N |'

8
I L i

CD C
i J $, m ,

i | 2 2 2

f3 I !
uJ 0.5 i
s L /

-

,

hi E
! Q-
! I t

! x r
EJ fI

; _J f '

! u_ ;-
,

'

i t- 1
1 I

I1i 0. k i ' S ' 2 5
-

"- 3 ? 2 5 2 2 s : sm i -2it ' 3
0. 100. 200. 300. 400.

'' ""' 3 '- ' - -TIME (SEC)

| O O O
,



. . . . . . . - . . . .

O' O O
BWR/4-218
0.200 FT2 SUEi ER

'

, HPCI + LPCI + LF;QS,_
i

x163 STEAMLINE 72

2 RDS

] 3 BREAK

3

1.2-
3

o
- ua
s co =

'

"N 8
Z L
03 2 O

'a g
-

i ,

uJ 0.6
F-- -

CE -
3

Z
--o

g -

2

u_ -

2
_

-

I , , i ni l\ 1 ism -2o, ii a i 2< > >

0. 100. 200. 300. 400.
TIME (SEC] FIGURE 3.1.1.1 - 38.4



m

!! BWR/L4-218
'( 0.200FT2SUCTEfK,

i HPCI + LPCI + LFCS,

3' ' RECIRCULATIONx10

4.'-

CJ
'

LtJ i

I@ | z
mx: N .

??; I '

o t E
._J i g

| >-

' 'LLI O'

Q~- _

4 | f | \| (I-
,

\ !\'

& :
i

Z
-

f 2

ED
~'~

i ,

u
- _.]

~
: ,

t

Lt_
-

_

_y,I~iiiiliiii ) sve -2 _
0. 100. 200. 300. 400.

TIME (SEC) -ricuae 3.1.1.1 - 38.s

O O O



.

.

mm ? s > '.
~

*.

U
,

D 2

K S A .

R |C {E 0
B P t

%
0

L 4
T e

8C +
1 U P

N .

S I O
2 C T

- 2 P ,1

T L L
1
L F E

+ SL/ 0 SE
R0 I EU
W2 C VF

P.
6B0 i .

t i 2
08

3

N
0
3 -

1i

.

1
.

1
.

3

E
R
U

\ G
I

F

i

cb i

N

\
.

0
0
2]

C
E
S

i
{

E

' t M
.I

0T
0

' 1

'

'

'

I

2
'

i
'

a '

! I'

l

-
'

,()_
i

: _ _ - - _ ~ .

8 " 'O
0

.

0 . '

01
x .

' ouo" uo $ 0LQrLFa a~ - J _1 L-J

i.rx~
'

c



NEDO-26708A ry-

z ,o
- _ _ . _ _ _ d

oa
>~- E 2

CO U 4 a
a z~

(C LUW (n ~ "
U LU _J

| CM Q- E Q.
t-- a o

7 LL U CC

O
CC o ~ oo
3 cy U aa
O d Sc ~- ~ .

od~

/ O M
M i

~ m
,

e

e

~

ca

E
m

1 '
a e_

~
.

R-
o
LLJ
U3
m

2-
,-

OHo
- ~

~

h

__

m

|

-

||--. - 1 I L_I 1 I I -

,o- . .

O O O g
O O O
tO 2 na

(W81/018) idlHHIN]
4-348



- _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ - - - _ . . _ _ _ _ - _ _ _ _ _ . _ - _ _ . . _. - _ - _ _ _ - __ - _ _ _ .

D b @~
''

! BWR/Li-218 |
i L

i i. 0.200 FT2 SUCT ERK '

t !,

| | HPCI + LPCI + LP,CS .

, , i <

i Ii CORE i''
.

2 LOWER PLENUM i,

! a BREAK |
tr

: |

| I
! !

i !

I I
! !

,

! 0.6
,

;
, ,

i z |
; i e i

y ? !
'

2 i*

a !

s !-

,

I |

. :
J r

! 0.2 !|
i

; - t

i >- 1

f- !;

J J _
* A]_ *

'

!i ~
- i

- 4
i n 1 3 1 3 1 3 1 ,

E <

: _J
-

;

; O -

|
_

~

I'''' " ~'
j -0'2 ' ' ' '

O. 100. 200. 300, 1400. !
,

TIME CSEC) ricuat 3.1.1.1 - 38.8 !
'

|

2, ,



- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ ____ _ ________ _ _ _

'

BWR/6-218
O.001 FT2 SUCT ESK
HPCS ONLY

x10 SYSTEM PRESSURE3

IbYbY!/||$|hfb hI Y$$iVWNIN!VNNAINAVNNNAMi}i??WM!N/NNthyAVMii1VN/NNNA

'I

0.8

i z

.$- 5
;ET h

s~

Cn ?

h
0.Li

LLJ -

cc -

D _

cn
_

i

D
-_

-

LtJ '

cc -

t
,

-

1 --

|!0. t i ; ; | { !
_

| SME -2

0. 1.5 3. Li . 5 5. x10

TIME (SEC) nouae 3.1.1.1 - 33.1

O O O
_ _ _ _ _ _



[
. .. ._ _ _ . . .. - _ _ . _ -. ._ __ _ _ _

o o o
: 2

| Wp#' BWR/6-218
_

0.001 FT2 SUCT BRK

..60*
,y WW

L f[f LEVEL INSIDE SHROUD ii
L

i' 2 LEVEL OUTSIDE SHROUD <

v
,.

,.

i

I 3: 1 11t1111,11111111 1 I 2 11 !! 1111 111 11111 11 1111 ! ! !! 1111 1 1 11 1 1 1111 11111 111111 1111 11 111111H 1111 111 11111111 11 1 1 ! !! 11111 111 ! !!

[ $ i ' tiiji h 1 j |g
t- I iz

I sil-
"

__ _

$, (L!LL rv

| 5 {
g !t

| _J
'

ua
> 20. '

! bJ .- w .__ __ _ . -- -

j ! -

T -

ua
|-

-

T -

1 -

_

[~

l'',,0. ' ' ' ' m -2
0. 1.5 3. L1. 5 6. x10 |

TIME (SEC) i
''S""' '''- '-

: ;

L _ _ _ _ - _ _ _. .



555

BWR/6-218,

3, 0.001 FT2 SUCT BnK
i

t HPCS ONLT
1.5 !

x10 I i FEEDWATER
HPCI

3 CRD
HPCSu

5 SRy

i

M
8
L

1. O-

O !
LLI |

s ss s sss ss sssts sssses s sssss sssssss ssssk .sssssssssssssssssssssssssssssss ssssssss ss s s s ss s s

m ,
ca i

,

1 |
'

r-

1:

LLI 0.5 - - - --- - - -- - - - - -~ - - - -- -

W -

s

1E - 1
*

! ! | !I |g h. I

.

E iwwwwh NMN' bd[|14'Updhh||db:I|dNh|ti!dJ
, ,

CE -

| bj |h f! I a ! ;
''

l ic

N+ 4
_J

'

'
k I l' ah i n j i Hib [ 'i ! "|fi| 4fl

|'!g|g];;j|:iq.jj ||i!

'

jii

| |j f!LL I
|ll j j'

| ! j{]| ! I jr ;i ;3,

s i =:ahnkd ud 11 ld 4 m>E 4 d u b1 4M $50. I i ' 3 i i !t

0. 1.5 3. 4.5 6. x10'
TIME (SEC) a aun u .1.1 - 39. 3

O O O



._ --_.- - - --. . . - - - - . _ _ - - - - - - - - - - - - .

~t

j e G O !
;

!. BWR/6-218
;

i 0.00.' FT2 SUCT BBK L
: '

i HPCS ONLY !
l 600- !
j i STERMLINE
; 2 ADS
| 3 BREAK |-

| !
1 t

i !
i i
, ,

f
'

! i
!

L100. i-

CJ |
L1_J z ;
Cn m<

;! ,L N ? |lar Z
'

co a ;

__.] s;
., m

i
I i
i

. 200. [

.

!

| uJ
j F- -

!
i CE - l

CC ._ !

! ~Z
.- t

!

o :

_J
~

l
u_ - :

, ..

}

!
~~

_.3. _ l .. . 3 - 3 - 3-
' - , { gt; 3;.

3 3

| 0'O. '. Ll . 5 6. x10 i

> ' ' < ' ' ' ' ' ' ' " ' '

3
.

1.5
'

TIME (SEC) ricuae 3.2.2.2 - 39.4

i-
_ _ _. . _ - - _ _ _ . - _ _ _ . _ _ _ _ _ _ _ _ . . _ . _ _ _ _ _



-

i ! . ,, -.

j |
, .D dn e,, c0 - 2 1,,0

"

|0.001FT2SLICTBRK
i HPCS ONLYg

RECIRCULATIONx10 2

!

i
|

A

l ! l l! ! II l

,
,

J- 5-. .- l ' l
-

' f - |I!- ..

N '' ' |
-l 'lfII II II31 j! ! !!!I t e

I f, ; .IQ ,,
,

|I
;m

':N ' !h!g
,

..,

1 | | ||||
f ] I l[f M | !d h,

.
;

. !cJ i u 2
3

,

' *
I

: t | $, LLI 3
,

2, (n 1 % ,Lr
i q .

I f

, s

:g (q& I k
' *

1 i g d; ,,,

.
!! :

,
.

. ipm?.
9,6

; . et 4.: j' MH
G. .ni i :4

' [;, 4 !

L y-
'

'
. tj<a i,l :ij, ,,4, ! @ F r3 8,- - ,i.i :i

'

tat 1
-

n. /
:

'. t
i 1 -

U,
i . ,

o gf | . g!;
. ,p>p 6

.

Q j|: F f ;! | j!
, .

0] "
'I

9 | ||h:
'

|q| | | !! | (T
.

i
;a

_._J 5 I Li : L h y
,

'f
j '

'| @s j ( [ r! l )| iM; f |. ,j:
,

; ,,

i.; p . a : ; : , , , ; a. ; + ! i ,

i

>- - ,;
, ..

i - ', a u - i . a
| { .. I

'' e.|
;.

- 3 o - 4

' : i f i .

g g 4 . ,
8'' '

, a. ,,

, , f, } I i ! #: (
3

,, :'- i f:,

jspg'>;p g ;f - i b - j
Dg O. ^

p ;] .

.
,

E _ J
. z-

,

! ! |
i a f

' '
a ; i

C~ _ ! I
,

y.g;gg..g,[[ ghg , j!4]gfd N. I ! ! !!i -
i

_
'Al t jyptag;c:.g .p ,gg,

o -

_1 -

LL -

_

~

|2_y, i i i i i i i sm -2

0. 1.5 3. 4.5 6. x10

TTV|L rCEP1 FIG'JRL 3.1.1.1 - 39.5E
il LJLL>

0 0 0



_ .. ._ _ _ ___ . _ _. _ _ _ _ _ _ . ___ _ .. _ _ _ _ _ _ _

,

i i

; c 0 O |
1 e

BWR/6-218
'

;

I !- 0.001 FT2 SUCT BRK ia.

l- t

HPCS ONLY e.

1 1? !

! x1dr! VESSEL TOP e HEAD !
i 2 FUEL i

!
;- :

| I
II

!,

| '
i

! !

! I
,

i 0.8
ti -

| > Lt_. @ !

sLb
' ? !>

y !

w uJ a I,

'

C3 s !1%
g

. % 2
--

2 2 2 2
! LtJ

!

! E- |

| D 0.4 j
; F- -

1

E _ i

CC _ ;

i LtJ
_

!

'

i EL
-

!i z
kJ

-

|
F-.

-

;

t - ;

i
~

Ii1!

{0. 1 ' ' ' ' ' I * -2

0. 1.5 3. 4.5 6. x10 ;

| TIME (SEC) ricuac 3.1.1.1 .39.s !,c

i '
l

. _ . . _ _ - . _ . . ._. _- _ - . _ _ _ _ _ . _ _ _ _ . _ . ._ . _ _ . - _ - _ _ _ _ -. - - _ , . -



. ._ . _. ._ . _ _ _ . .. __ _

! BWR/6-218
1

0.001 FT2 SUCT ERK :
,

'

HPCS ONLY
| 600* :

i DOWNCOMER -

t 2 LOWER PLENUM [1 W 1

'
__ _ 2 1- , ,

2 !

2

-2 ,

2
--

i

\ ,

;

! L100. ;

1-

; v
: d" z
! LCO giEl iN
i J a

F- 8 ,

CO '

"
,

' 200. >

>- _

C1_ _
i'

__1 _ i
CE

_
;

I.

g_ -

i

z -

L1J
-

_

~

I LL'0. i i i ' ' " -2
30. 1.5 3. Ll . 5 6. x10

TIME (SEO s cu ,.1.1.1 - n . 7

O O O
. _.



!' e o e i

!

! '

| BWR/6-218 |
.

| 0.001 FT2 SUCT BRK [4

HFCS ONLY f
2

1. >

> CORE (
2 LCWER PLENUM '

j 3 BREAK
:
1

I

L
i )

! -0.6

M
8>
L'

"
* >

~
O

I,

i

|
!

I
'

0.2
,

_ |
>- _.

!

l-- _ |~

-_J
.

|

E
. . . 32 i 32 i 32 i 32 i 32 i 32 i 3 2 i 32 |

J - I

i O - |

!
! -

|!-

-0.2 ''''li| t i SAFE -2 i

0. 1.5 3. 4.5 6. x10
TIME (SEC) FIGURE 3.1.1.1 - 39.8

.

i

! i

1 i__ _ . _ . _ . _ . . _ . . . . . - . - _ _ _ - _ - - - - - _ - . - - - - - - - - - - - - - - - - - - - -



_ _ _ _ _ _ -_ _ . - . - - .

,

>

; BWR/6-218 |!

! I

i !0.100 FT2 SUCT B9K !
i I i 1

, ,

<

! ! i.H. ES + LPCI + LFCS !, ,i,
[

, ,'
|

x1jf |
i SYSTEM PRESSUREI

:

!)
i /\ ;

\
! ! !

!
'

,

!

,
.

'! 0.8 '

I, i
-

.
i

l | i
'

; z r
I m I'

f ^1 ? |
g1 ,.

w- ,

' a !n > t

^L. l_.

i-

l i

'

0.L1 i

LU -
'

.

'

|-
, , _

-

,
m

~D t
*

U3
-

i

'f)
-

Lu
r - 1 1 _ _i _ 1 _.-_i._ i i

t
.

;

g_ - !

- !
t ,

! " ~2lLiO. '! ' '
-

i 1 - - -- - - - - - - -

0. 1.5 3. Li . 5 6. >10' ;

TIME [SEC] n m u 3.1.1.1 - m.1 ;
'

9 9 9
. _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ - _ _ . - - . . . -_



z 8 N g*
2

-

1

ow
D "DU

3UO
OR ,. 0

K S RH 1
x

nh HS
.

B Fd 6
L E

T ED
8C + DI .

U IS 1

1
S I ST

2 C NU
- 2 P IO 2

T L
6F LL
/ + EE

0 VV
R0 S EE
W1 C LL

F 2. 1

B0 H 01 2 5 4
.

-42
1

.

1
.

1
.

3

E
R1

'J
G
I
F

2

)
' .

(..
.

3
]

1

C
E
S2

C

E
1

M
I

5.T2

1
'

'

'

I
'

I

2
F '

AE 7

Y
_ ~ ._ ''-0

'

u
e

i
t 1k

g

:).. fu f
.'

:
f

i - _' .

. . .

0 0 0 O6 4 2

- i- J_ 'J > Ll J_ CJL- 1L_ ' .
. _ CLF1

id*



_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _- __ -. _

4

|

BWR/6-218 ;1

>
-

| ;0.100 F72 SUCT ERK .
!

| 'HPCS + LPCl e LP|CS !
'

. c{ i

FEEDWATER !x1 :

| 2 HPCI |
i

1 3 LPCI ;
,

HPCSu+ LPCS| L u u u a s y y ;

; s 5HV
3u i

i |- i

I r

! :,

I3 3 3 , 3 3
1. <_3 .- --

J I
.

'

I
'

to ;
;

!to i g
: fN I 8

1' u ^-
$ co % i

'

~

__J | |
-

,

i

i !

'

LLJ 0.5 -

1

i- -

il -

CE _
:

]t'Z
: CD

3 ;
-1 | t

LL i

.
i

.

'
; -

I it |sO.! I i Si i i i a i a 2 s i a i a 1
- mi 9

0. 1.5 3. 4.5 6. x10' :
;

'26""' ''' -'-TIME (SEC)

O O O
._ _ _ _ ._ . __ _. .__ . _. - .



----- -- -- - - -_- - - - _ - - - - - - - - _ - - _ _ _ ._ _ . .- .-. . . . -. . __ __

d

e,, e e i
,

,

I | BWR/6-218 !
| |[ 0.100FT2SUCTBfK |
j 600. pL-) HPCS + LPCI + LPpS i

'

i -

i
.

' .

! i STEAMLINE :
!

| 2 ADS |,

4 3 BRERK ;

t

2
!i

I

|
'

:
-

'

I
i !

: ;>
3

t

! 400. !-

! U ' !

j LL] $ <

T) 8 |
; >
ION s 3 3 3 3 3 3 3 h l

i Z
| I~ $ !

. Q3 8 i3

|_J ;

f,t - 3

i
- |

i !

,

j uJ 200. |
; -- -

_ ;< i
CE p |,

! E-
._1

.

3 '

t. '

i Z l
.'

D I !
_j )

' - '
4

u_ -

,

, .-
,._,

t
._

| ''' ' '0. Ii ! 2 i 2 2 S"' ' -2' ' ' ' '.; 0. 1.5 3 4.5 6. x10' '

| TIME (SEC) FIGURE 3.1.1.1 - 40.4

:
._, -

- _ _ . _ __ _ . . . _ . _ - _ _ , _. . _ _ . - - _ _ _ _____



~ ' .! Q /;.. _ 9 1 O--

.

; O l' .' ! i / L; c]U
.

| n.100 FT2 SUCT Scih'-

ii

g,a | HPCS + LPCI + LPjCS
x10 2 RECIRCULATION

,

!

fl

I-

Il

4. -{g
i

-
1

O f

LLJ 1

(I) N,

07 *s |
iu T.-

,
,eaos .

N ] I N
> o

O $'

1m ,

2
.

i

ip Q, .L. I. _
I 1

.

u . !y

Vh}AC'C[ t ,
'

q'~ ,

,kh,[I i I g 3
' ' ' '

] jl gl i R11]L3;M ' --i!1'111111111G1111111I J a ' ' d '"tua ' 1 - 2 -1 i- ' -- -- ' - ! ' i

o - 'J
[ ! ;
'

_j -

1 ig

LL. ~

f !
V-

t

-Q, ! I l I I I I I I SAFE -2

0. 1.5 3. 4.5 6. x10

TIME fSEC) FIGURE 3.1.1.1 - 40.5

O O O



--._ __ _ -- ..__ _ _-

,

k

O G e i,
'

BWR/6-218 :

I -| |

| ' h-
'

C.100FT2SUCTEfK-

HPCS+LPCI+LP%S1.2'
VESSEL TOP e FfEADx10 I3 i

! ' FUEL
>

,

i

b
i

;

O |

0.8 1
--

i,

u._ i g,
i e

: s tb ?
-:mg g

Q hi 5
- >

'uJ
- \3. 0.Li

w - \
T _

CE _

CL
~

1
z _ 2- ,i

- .- . .,

i i i i-

uj -

I--
-

-

.

i _

''''|''''0. " ~2

0. 1.5 3. tl . 5 6. x10 i

TIME (SEC) ricuae 3.1.1.1 - 40.s j
: ;

i !
- - - _ . . - . - - _ . _ _ - _ . .._ ._. - - _ _ - - - - . ---- >



._ __. _ _ _ _ _ _ - _ _ _ _ _ __ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ - .

,

! 'BWR/6-218 !
t

i 0.100 FT2 SUCT BAK |-
'

t

_i jHPCS + LPCI + LF]CS |600. -
f

i 00HNCOMER i

2 LOWER PLENUM |D |-'
,

|

!
!

:
i

ii i
' i.

1400.i 0

I, i,
-

z
..

CO A i
i , __J Y l-! d, N Z ;
?D \, e ;

& C |CO
!- s1 -

\ !'^00'
* r 13_ ' i i : (r

-

I
-- i

I |

w -
.
,

2 > .,

Z ~

2, :
'

!
Lu -

;
!-_ ;

I
~

!'''t |0. 1 i'I m -2

0. 1.5 3. ti . 5 6. x10'
" " ' ' ' ' ' - " 'TIME (SEC] |

9 e # !

. - - _ - - - _ _ _ - - _ _ -



_ _ - - . . .. . - - _ - - . . - . - . - - _ - - - - -

:

i e G @ !

BWR/6-218 ;

0.100 FT2 SUCT B'RK !.:

' |HPCS + LPCI + LPCS i

1. t

i CORE !;

2 LOWER PLENUM |
3 BREAK !

l
i '

! l
! !
! i
! ;

! ! !

! 0.6'
i i ;

|- 1 ;
'

!
.

g
n o
a: O

$ii

j Ou.
t

'

8 '

> !

.

!

0.2 |
- r

>-- _.

b H
k 'l ,

d k 1 23 1 23 1 23 1 23 1 23 1 23 1 23
'

m
_J -

.

;

o -

i
_

I''''.5 " -2
7-0.2 I i i i

) O. 1 3. Ll . 5 6. x10 :

! TIME (SEC) nauat 3.1.1.1 - 40.8 |
.|

e - - -- ., a w - - , - - -



- - _ - - - - - - - - - - - - _ - - - - - - - - - - - - _ - - - _ . -_

'

i
! BWR/u-218-

-
>

I .0.050 FT2 STML BRK
I

.

i

i
| HPCI ONLY

1 . . - . -'

xid ~'
;

i SYSTEM PRESSUR E
;

.

(
'

:
:

!
i

I0.3

r M
ig - 8,,

!e q y
w- < y
to go
fl_.

1

0~L1 '' -

LU -

h
LO

_ Vcn
LU

-

cc -

CL -

-
-

~

'iIiii'.50. '' " -2

0. 1 3. Lt . 5 6. x10
TIME CSEC] FIGURE 3.1.1.1 - 41.1

O 9 9



m , s, ,m,
_,) cj ;)

BWR/l4-218
| 0.050 FT2 STML BRK

HPCI CNLY'

60'
LEVEL INSIDE SHROUDi

2 LEVEL OUTSIDE SHROUD

1 1 1 1 1 1

2
-

N N/
<10. y w

M
g._ -

i i- ,L
y u_ rar t;.

~m g
>

_._J

DJ
> 20.
'lJ

ext
__J _

E :
|i -

,_7
-

3
-

-

_

-

|,,,, m -2

0 'O .
, , , ,

1.5 3. Ll . 5 6. x10

TIME (SEC] FIGURE 3.1.1.1 - 41.2



: | i!

=B?m,a@ @
-

2

S
E

O
F
n
s

'
0
1K x

f r .i

B 6?

L 28M E
T1
S R

2 E
- 2 Y T

T L A
- 4F N W

a
/ C 0I S

0 -i ~OCV
R5 EEHPR_

I 2

W0 E FHCLS nP.

B0 H 3
' 2 3 a s 5 .

.
.1

l 4
L

.

-

1a
.

1
.

2 1
.

5 3

E
R
U
G
I
F

Oa

.
_ |i 2 3

)
F

C2

E
S_

(
_ T_

EL

M
I

5 T.

1

T
I

I

5
1

|

|

_

i

J
L.

i

t

FFj'>|[-- . ~

O
2 .

i!;i| a*3 t p |!i||

5 ,0

. a'u i _ .

.

Q
0.i

m

L ',- [E ZEJ J_ LL L1)

' N m ]_. "
,

[C' '

*be=
e

:I !;j!;!!i;|ii ::{ ~ ;!:1i : i ji, '



s
_ _ _ = -. -. .- . -

i. .

s) U U
-

[,x ~~.

f~ '

r

! BWR/L1-218 |
! 0.050 FT2 STML BRK

.

3 HPCI ONLY.

; 600~ ;

i! t STEAMLINE '
1

; 2 RDS
;. 3 BREAK

|,

|- !
| |
: ,

'
i l

I

i
i

400.! -

j (J
F LLI

z |
| LO

@
'

: +N !

I bI E

,

i

i * a3 ,

o
i ._1 w

>
|

"

t
;

a
LLI 200. -

._

i E L ;

: Q~ 3.
t \

.

1 Z L
i E)
| _J

~

t 1 ~

3
'

"-

3 'Q 3

j I ' ' 2i l i i:
i 0'O.

i ia i 2 i 2 i 2 i 2 i 2 mi -2 '

1.5 3. 4.5 6. e10

! TIME CSEC] '' ""' '- ' - 4' 4
-

1 i
- , = _ . . . - - - , .-- - _ . - - -



___ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

i1 m
/ - .._ J O; j

').0':0 FT2 STML BRK*

;

i | :HPCI ONLY
'

,
ele *

x10 | RECI5CULATIONt

i

!

I

1.^

t.J 8 _

lebl b
'

i i
ui i i g,

'i N :n
,

i i s i g-4 W *p-- 1

I
,

- im

!
3

'

-
_

f,il ''AY .

uJ 0.
., .

I _

CE _

~K
~

g . . _

__

LL. ~

_

~

-uliiiiliiii
__ we -2

0. 1.5 3. 14 . 5 6. x10
TIME (SEC) nouae 3.1.1.1 - u.s

O O O
- .



- .- . .. . _ _ _ _ _ _ . - -. . _ - . . - -. . . .- ._ ._

!

9 9 9 i
'

i

BWR/L1-218 i
:

; :

i O.050 FT2 STML BRK'

,

! lf HPCI ONLY,

3 1m '

x165- 2 VESSEL TOP e H EAD
2 FUEL"

,

i

;

i
i-

} ! !

!
'

!
i
e

! 0.8
i
j LL 2
i 9.,

[4 Luj
-

?s (_D
! W
0 0- 5! i

- >
i x i i
i d 1 g

: 2_. L. i e2

\i LLJ 2 22
J

~

\| CC 2

! 'D 0. tl
-

! F-- -
,

; E _

| CC _

! LLJ _ !
to_i

: y -

: ._

| LLJ
-

: i- -

4 _

!

| O'O.
I' ' '

'.5
' ' ' ' snre -2

-

1 3. Ll . 5 6. x10'

| TIME (SEC) FIGURE 3.1.1.1 - 41.6
.

. . . .-. . . . - - ._. .. _ .. . . . _ ..... _. -- - - - - . _ _ . . - _ . , _



.. . ._ ._ .. ._

BWFi/L1-218
0.050 FT2 STML BRK

'

HPCI ONLY;

600.
i DOWNCOMER
2 LOWER PLENUM

i

'

1 . 2-

".1.nb- ~- ~ -
\\

L100.
'

f-

ua 9;1>

' h Q|
?
"

" -) a
g_ s<

O
.

m

200.
H -

CL -

i
~E
t--

_.

Z
-

LU -

_

~

0'O.''''I''''.5
* ~"

1 3. Li . 5 6. x10

TIME (SEC) FIGURE 3.1.1.1 - 41.7

9 9 9



i. [
. .. - -- - - - - . .. .. . ._ .

._
-.

- , ;. --

' s' i.) Q ,)

| BWR/4-218 i
t

F 0.050 FT2 STML BRK
i

3 3 3 3 3
-

3 3
'

[ CORE
'

2 LOWER PLENUM !

3 BREAK
p
i

'

I
. >

|
t

: .

,

I 0.6 |
i
I ,

'2:

r e i

! 't ? <

u- y -

; a '

s
i
! !

( .

!

0.23,

_ t|
' '. !

| >-
'

| f-- ,-
;

4 ~

! J
. _2 i 2 i 2 i

__---
2 i 2 i 2 1 2 i >

| CE
o -

,

; g _

i _

-

! -

|[
r

SWE -2
! -0.2 i | t t t } i

| 0. 1.5 3. Ll . 5 6. x10
'

i, TIME (SEC) ricuae 3.1.1.1 - 41.8

i



. - _ _ _ _ _ _ _ __. _. _ _ . . _ _ ._

,

BWR/l4-218
0.200 FT2 STML BRK
HPCI + LPCI + LPCS

1.2 -

x10 i SYSTEM PRESSUnE

e

0.8

Mm

$ .- @
a cE i'

>-4 a
(n s

!
-

0.4
LLl -

T- -

J _
'

(n
-

i_ i ! i i i i
i

g
LL}

~

CE
-

CL
.-

~

liiii
0'O.

i i i i we -2

0.6 1.2 1.8 2. 4x10

TIME (SEC) n cuac 3.1.1.1 - u.1

O O G
|



- _

s

.e w a ,-

-

,,

BHR/l4-218
. 0.200 FT2 STML BRK

60.
I

LEVEL INSIDE SHROUDi

2 LEVEL OUTSIDE SHROUD
t

i /~
, 1 1

111111111111111111l1111111111111!!!!!!!111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111'
| i ! ) |91f Pl 1 0

'

[1f(M M |Yb]f [0
III lj

l,0i M
lI 'fl @f |} f l/ L h L[ -W -

q q
- -

iL i nl
'

s
40. F j p 7 pn q t q

,
: ; p g q

"I _.J c I IHI || Ill ll | || ! IB ul 1i-

i-1--
' $ U_--

E
rw 8""

m,

O

8
s. _j

laJ
> 20.
taJ -

8"_J . _
,

-

CC
- ,

,

,

t-
-

cc -

2 -

_

'

o, iiii|| | } } SWE -2

L
.O. O.6 1.2 1.8 2. 4x10'

TIME (SEC) FIGURE 3.1.1.1 - 42.2

, .



3

BWR/l4-218
0.200 FT2 STML BBK
HPCI + LPCI + LPCS

1.5
2 FEEDWATERx10
2 HPCI3

3 LPCI
u LPCS
s SRy

1.-

U ,

W i x
*(D |

m

?_y>N Q u u 4 a u
u

-:
QJ a
_J t 8
m

2

e

LLI 0.5 -

F- -

T .

CE _

Z
~

- -

_

_

_

0. I I I al i P2 1 31 S 22 3 s ai 3 s 2i a s 2 3 s 21 3 s sare2i 3 -t

O. O.6 1.2 1.8 2. Llx10

TIME {SEC) FIGURE 3.1.1.1 - 42.3

O O O
_



-
i

ze?%aE a
-

.

-. m. ' u-/ 0
1
x

K S 1i

2 t

R C .

B P 2
L

L
8M +

T1 S I E
2 C N -

- 2 P I

T L L i

4F M K 2

/ + A .A
0 ESE

R0 I TDR
W2 C SAB 4

P.

82B0 H i2 3 4
.

1 -

1
i .

2 1
.

1
.

3

E
R
U
G
I

F

1)
, 2
"s_
| 2

.

1 ]

C
E
S
(

i

2

E
M
I

6.T
0i

a
i

I 3 .
i

$
,

3
i

l

i

i

2
'

~
'

'
, L - - - _ ~ ~ ~~ __~ .

- 3

'O-
.' ,.

y

0 0 0 0
0 0 0

1 26 ,

t

UWWNICoJ_-
J IC ZEJ I_g-
t
LFCC _

'iO "
-

,



! BWR/L1-218
4; 0.200 FT2 STML B.RK
'

HPCI + LPCI + LPCS
8.

x10 1 RECIRCULATION3

i

1

I

4.-

U i i

$ 07 J?@ff1 I !! I
'

11l 1111 !!!! 111 1111 til $1 1111 11 1 11 il 1111 111'. 1111 1111 1111 1111 1111 11 1 11 1 1111 1111 1111W '' g gm

l E

U ! .
. < , a . . ; I i: !sN y p[f

t

j h il # i.j', ;, h p | |< y 4 p |||i pi: ;[ ;!! 4 .;; q ;

t
,

"-'T_ ! i

f.h di | !! i | i

|f j |$ f k i L, $ d % lh fL 4 $l $ !I |!|| d $ #
i

"
'

]!1 | ! fj
,

[f t
: t0 1 i i t i i i

-

i i , 1 i

Jjg;fjj j?j??"ijj Jj j j[j j4Jj j jij j?jjd M
h fII h f??h\ f|-

;p K; h, yl
icw.,

E :
N '

3
-

t

E)
-

g -

i

L1-
-

,

_

~

_y, iiiiliiii snre -2

0. 0.6 1.2 1.8 2. 4x10
''"""' ' ' - '2.sTIME (SEC)

O O O



2mYyag
2

2 -

1

e
r

q() a
s

0
D 1

xK S A 4R C E ,

|

B P F
. .

21

L
L e

8M +
T P1

I OS
2 C T

- 2 P
T L L

1L F E
/ + SL 2

0 SE 1

R0 EUI

W2 C VF
P 6

.

B0 H 2 2 82 4
.

1 -

1
.

1
2 .

1
1

.

3

E
R
U
G
I
F

o)L
.

2

2I

.

1 ]

C
E
S

- (

2

E
M
I

6.T
i

O
2

I

' i

i

_
, i

l

2
i

i

i

i

\ !

_
f\

2 - - _ ~- _. ~ _2
.

,)\._ 2 8 4 0.
00 .

1 0 01
x

0Lom LbHCaLoZgFJ J E- J ._ -_
L
1 I I I

t60-

f |



BWR/l4-218
0.200 FT2 STML BRK

* *
600.

i 00HNCOMER
2 LOWER PLENUM

1.

400. 1 2
-

Y<
mco

i i 2 ' 2 8 8_s
_J -

D a
5F--

\2 2 2 2 2

\ /200.
~

_

._J _

E
_

I
F-

-

Z
-

LLI -

_

~

l| | | | SAFE -20. I i i i

0. 0.6 1.2 1.8 2. 4x10

TIME (SEC) ricuae 3.1.1.1 - 42.7

O O O



m
. . . . . _1

, j .\ ,-

,| 'v' N..)

BWR/L1-218
0.200 FT2 STML BRK
HPCI + LPCI + LPCS

1.
.4 3

i CORE
2 LOWER PLENUM
3 BREAK

0.6

z
;i 5g ,L
- t

O.

s

0.2
_

>--
F-

.

3
~

k_) I 2 1 3 2 1 3 2 1 3 2 1 3 2 1 3 2 1 3 2
E
~D

-

O -

_

~

Iiiii-0.2 ' i i i " -2

0. 0.6 1.2 1.8 2. Llx10

TIME (SEC) ricune 3.1.1.1 - 42.8

-



z5LtPm" t

2
-

" O
h

0
1
xK 2R E

.

p
B R

1U
L S

8M S
T E1
S R

2 y P
- 2 t

MT N6F E 1

O T/ 0 S
R0 S Y
W2 C S 1

P.

B0 H 9 '4
.

-0
1

.
i 1

.

1
.

3

E
R

A
U
G
I

F

O
6

.

0)

C
E
S
(

1

E
M
I

3.T
\ '

0

'

'

i '

I

'

,
i

I

I

-
1

O- - _ ~- _ _ _.
.

018 L .

0. .0 0 01
x

Wc-cJ0CL[c
J
L tium C ~ o _ -tO 0



1

_1h
2 V z5L$#k. 2V -

k

U1

V
h

m "v D 1

DU k
VUO h 0

OR U 1
x

K RH 2R HS 1
.

B , S L 1

/ E
L ED u8M D

1 T I

S ST
2 NU

~
(

IQ- 2 rT
6F LLt

1o EE/ 0 VV h,R0 S EE h.- 2W2 C LL -

kP
~

.

B0 H i2 - 1k
39 4

h .
'

2

~ 0 -

1
.

1
.

11

.

-
3

t
a
u
c
i

2 r

,

(v 6>

.

0)

C
E
S
(

i

E
M
I

3.Tj '
0

m '

'

'

xw
I

'

n '

r
e

'l

k
,k -

'

.

T - _ I - - - _ ', .

'Os - ..

O 0 0 0
4 2

&L" J_u>ua CJCLFEZL J J L-j



.

."!y y%
2
-

m O
u

0
1

K S x
2B

B .

1

L8M
2

1 T
S R u

2 E
- 2 x T

T t A
6F u W S

o DIIS/ 0 ECCCy
R0 S EPPPR
W2 C FHLHS 2

3P. .

B0 H u 9 u2 2 a u s

.

0 -

1
.

S 1
.

1
.

3
2

c
a
u

u o
n

OS

6
.

0)2

C
Eu

S
(

S

[
2 E

M
I

3.T
0

*

i

'

2

1

I

'

S'
'

u

- _ _I' .

O5 O5 ..

00 1 .

01 1
x

t

L EE gJ_L_J -LLWNXOg-JJ- tt _Lt C

$E



.

,. ,@? WEB 2

2
-

. 1

. e

"- O
% r
* a

s
0
1
x

K 2
2

- .

i 1

L8M
T1
S E

2 N
-

2 y I

T t L
6F n M K 2

o A A/ 0 ESE 1

R0 S TDR
W2 C SAB 4

P 3.

B0 H i2 3
49e . -

3 0 1
.

1
2 .

1
.

3' i

: E
3 !- R

U
! G

I

_ F
-

' 3~ 2
6

: 2

.

0)
C
E
S3
(

2

i

E
M
I

3 3.T
0

2

i

n
3

i

l

i

2
K

\
i

' I

; _ - _ _ - - - _ .
3

_ 0
. . . .

0 0 0 0
0 0 0

1 26 L

JJ_gLFEQ
J .

UL(NI0J-JD 3 L_ -L E _
fW"



M8L|# t[2

2t
~

ji

t

j

l

* #i i@ 0
i 1

K x;

2R UB .

N 1
2

L O V8M I 1

T T1
S A i

2 L 0- 2 y U
CT .

t

6F u R 1

o I/ 0 C ''
1

R0 S E ('*

W2 C R 1

BO H ! 9*P 3.

i

f
.

0-
'

f
'

-

l -

'
-

">

"

O6
.

0)

C>

E
S
C

*^
E
M
I

3.T

O" i

i
0

i

i

" l

i

W' i

i

t

i

)'
l

-
'

: _ - ~ _~ .

q' O O. ~i
h 4

_
1,

d o N C J_ 5 [ ZEJ J_ Ltc

ia



.
-2 ! E 8 **

, 2
-

~2 E

O
F
A
S

0O 1

-K R x
2R E 1

B H _ .

1

L e
8M 2

T P1
S O

2 T

- 2 s
T t L

6F u Eo SL/ 0 SE
R0 S EU
W2 C VF 62P.

B0 H 3

_i 2 9 4
.

-
0

1

1
.

1
.

3

E
R
U
G
I
F

;

6
.

~
X

0)
C
E
S

N
{

1

E
M
I

- 3.T
1 '

O

'

2
'

'

l

'

'

'

2

- _ _'2

- - _ _.

.

'02 8 1
.t

00 . .

1 0 01
x

J' ouO WcJ_HCCLCILFc EJLL L-
]

ts



BWR/6-218
0.200 FT2 STML BRK

"600.
i DOWNCOMER
2 LOWER PLENUM

/ 1

1

400. '

1

E
E> G3 '
8~

61 M- Li iN 0-
D e
F- *

0]
m

200.
2 2>- - 2

,

_J [

! if
Z -

LLJ
-

_

~

I|0. ' ' ' t | | | SAFE -2
0. O.3 0.6 0.9 1. 2x10

TIME (SEC) ricane 3.1.1.1 - 43.7

8 9 9
- - - - - -



_

_

2:5L,COE2 2
-

.

.

i

E
3

O W
S '

0
1
xK 2 2R .

B 1

L M
8M U i

T N1 3S E
2 L

M
P- 2

T
6F 2RKt

o EEA/ _0 RWE
R0 S OOR
W2 C CLB 8

1P - 3..

1B0 H i2 3 9 4
.

-0
1

.

12
.

1

3

3 cf y

3 "
i ai

3
' a

i

n

O 2

6
.

0)3
i

C
E
S
(

a

3 i
E
M
I

3.T
2 |

0

i

i

3
i

i

I

i

i

,

i

'

_ _ /~ - - _ ~OI .,

6 2 20' -

. . .

0 0 0
-

.

- - - LED 3-- C> l

is *



,

BWR/6-218
0.200 FT2 STML B'RK
HPCS + LPCI + LPCS

1.2
i SYSTEM PRESSUREx10

n

0.8 '

*.
1 8
E T ?

2- g
-to x

Q_ \

'0.4
LU -

G~ -

D _ i
Ul i 2

a- -

1
-

|
~

0. iiiiIii'i m -2

0. 200. 400. 6J0. 800. |

TIME (SEC] FIGURE 3.1.1.1 - 44.1 I

e e e !



&g&r
4A fj A

k II// $> $ > $kf
+e+y,,,,/

// |4
A'

'

%4. e. .. <e 1,.

TEST TARGET (MT-3)

.

1.0 5 MEA
:M Buaw

|,| $ # bb
l l.8

1.25 1.4 1.6

/ 6" >c

4% +++%

*?:y&f ''kk%?
5,,,,, <t,+

-

.



.<8e>$ '$('4,../k?'

f|+e#. '%'+4
$ ,

'

. e v <e 1,.

TEST TARGET (MT-3)

.

I

l.0 SaaEM
y |2 EE'

I.I ['8 Ele .,

1.8

1.25 I IA 1.6
i _

/ c 6" >

I

# *)
' '?

4$ 4%

I*%fb/i/ %+;,4,(O$ -

77777
.



_

l
!g h 9sA y 2I -y
A y
A y

l y
l y
l yI

EjD A Fy AADU y S
l

UO y
l y

OR yA
I

K RH y .
A

B HS y 0A r 0AB S y

-
E y 8A

A y
L ED I y

8M DI yA
A y

T IS l1 y
S ST yl

2 NU yA
I

- 2 ID t
AT y 2

6F LL 1

4EE 4/ 0 VV
-R0 EE I yW2 LL 1
.

B0 /i [
. 1

.

R 0 1

d 0 .

J R
3A 6
t
a
o

. c

,-
r
e

.

.

.
>

0
0
4).

# C
E.

S
(

-

i

E2

. -
M-

I.
. .

0I
0-

I 2
.

I

.

. I

2

'

%w
I,

- '

r r '

A d- e '

N '

- . -[ : - .

0;

- . - ..

0 g 0 0
6 g 2

-

-
-

J_u>$ rbw ZJ J
.

r -

'



,
.. . . . . . _ .

BWR/6-218
0.200 FT2 STML BRK
HPCS + LPCI + LPCS1.5

x10 i FEE 0 WATER
2 HPCI
3 LPCI

HPCS + LPCSu

s SRV
u

1

o o, toa
gN 3 z
I sD

i
LJ e

- 8
>

'L1J 0.5 '

H _

CE -

CC _

-u

EJ
-

_J
-

m -

_

0. I i i a l it ii i a i s 2 = t e 3 i = 3 2 s "S i .2 ,

O. 200. 400. 600. 800.
TIME (SEC) ncuae 3.1.1.1 - u.3

O O O



O
I
B R/6-218

.200 FT2 STML BRK
iPCS + LPCI + LPCS600. ~

/t STEAMLINE
, !2 AOS

3 BREAK

3

L100.-

o

. "a
J

u ' 2

B,sx
er e

03
E__.J >

3

bJ 200.
F- -

C _ 3 3

CC _

g
-

,

S T Nu_
_

_

lii" iO. ' ti 2i i ' , ,
1 2 > 2 m r2 .

00. 400. 600. 800.
TIME (SEC) ricuae 3.1.1.1 - 44.4



j* BWR/6-218
0.200 FT2 STML BRK
HPCS + LPCI + LPCS

3'
x1 RECIRCULATION

i

si
8

4. b--

\ EO
LLJ >
J)

iiiii_iiiii iiiiiiiiiitititti
,

ex
0] l i t ;!'ii

1 !

J ,

'

O. y'b ygg ' ' ' L + - -
- '

_ 3r
, >

E _.
e

i

1 d

x _
l Ii tijti tintittt u3

-

ED
-

I
._J

~

Lt. -

_

~

_y, iiiiliiii snrt -2

0. <CD. 400. 600. 800.
TIME (SEC) n auac 3.1.1.1 . u .s

O O O



G, , L).. .... . - -
,,.

.

.. ;

1

BWR/6-218
0.200 FT2 STML BRK
HPCS + LPCI + LPCS

1.2 e
3 i VESSEL TOP e HEADx10

2 FUEL

z

0.8
-

u_
r =
O LD 8

4%
ca 9, , , i e-

%

W %2~_3 0.4
_

cc _

% 2 2cc _

LtJ _

Q_
-x

LLI
-

F- -

_

-

' ' ' SAFE -20-g,'''' 200. 400, 600. 800.
TIME CSEC) nount 3.1. 2. 2 - u.r



- . -

gcese
2

-

i

E

Off
S

2K .

R 0
B 0

L M
i 8

8M + U
T N1
S RE

2 EL
- 2 MP

T O 2

6F CR
/ + NE

_
0 WW

R0 0O i

W2 0L
7

. .

B0 .

0 ui2
_

w [
.

0 -
6

2 1

1
.

1
.

N 7

3

n
o

f c
n

O.

0?

x
0
4)

C
E
S
{

E
M
.Ix ~ 0T

#II
0

' 2
i '

i

'

'

'

'

,
'

~_~.O- - -
0. - . .

0 0 0 0
0 0 0
6 4 2

Eox cm - y1 Zu3 o > t

ts
~



- - - - - ~ - - - - -
,-

,", - ("M. /'
.

.) O \J
BWR/6-218
0.200 FT2 STML BRK:

HPCS + LPCI + LPCS
- 3 3 3 3 3
'

t CORE
2 LOWER PLENUM
3 BREAK

'O.6

is
8. . .

L>
6 0
e a

-,

0.2
_

>- _

i~

d -
1 2 1 2 1 2 1 2 1 3 2 1 3 2 1 3 .

CE
D -

O -

_

~

|''''-0.2 ' ' i ' " -2

0. 200. 400. 600. 800.
TIME CSEC) FIGURE 3.1.1.1 - 44.8

_.



_. . _ _ _ _ _ _ _ _ _ _ ___. . . __ _ ;_ _ _ _ _ _ _ .

BWR/L4-218
0.050 FT2 STM0 BfK

i HPCI ONLi j
,

SYSTEM PRESSUFiE2

x1 *

/ |(yi||||MVNN!!vEY!N!)$|Mb%VY&V|[/||(h|Nh/!IANhYVfbh|0|O%/
'

1
,

/

y',

"\
'

O.8 7
I

5

E1 2
.-

5* -W "
Q_
m

0.4,
LU -

cc _

D -

LO _

cn
-

LU
__

Q__
-

_

0.I'iiiI'''i m -2

0. 1.5 3. 4.5 6. x10'
" " - ' - " -TIME (SEC)

0 0 0



%, ,-- --,e-- - -,w w y, - .

x,,! '~
' ' , ,,|

,

BWR/L1-218
1 0.050 FT2 STM0 ERK

HPCI ONLT
*

i LEVEL INSIDE SHROUD
'

2 LEVEL DUTSIDE SHROUD

hNMll i i i r k[tg>

)

1
L10.

f

t/
.- z

b:1- @
*lLt_ Tar 4

a
8

_J
bJ
> 20.
bJ -

J _
BAF

~

[ _

bJ
-

F-
E -

Z
~

~

L

|I I f I SAFE -20. ' ' ' i
30. 1.5 3. 4.5 6. x10

TIME (SEC) FIGURE 3.1.1.1 - 45.2



BWR/L4-218
0.050 FT2 51MU ESK

, i

! HPCI ONLY |_. ! !

3 1 ;EEDWATER
x10

2 HPCI
3 CRD
'4 LPCS
s SRVi

i

I
'

s
8

i ,L
.

1. e-

O 8
>LLJ

to !r, s ss sss sss s s sss'sss"*'s's '%5'~W""ds#'i5'#55' 5 '5fsss
sss'5 s3sss ss ssss s sss

I Ix 1
i :

| | i>- ,

I i t

'

$ CO ! !
'

1

; i !J i
,

I |
'

>2 Y |
t

|i s
'

uJ .0.5 -

| l I>s _

E H s !
-

CC L :
' "

u
'-

7 .

EJ I
"-__j ..

.

b_ - '
.

u

,
.

; lii !!n
| 15' i * 5 " " L l i i i- 1" P 2 '' i * w * "0. " ' ' a '

0. 1.5 3. t4. 5 6. x10

TIME (SEC) ricuae 3.1.1.1 - 4s.3

9 9 - G



.. -. - .- - - _ - - .
. . . . - ..

* g g g . .. . . ,

,.

! BWR/l4-218;

i '. 0.050 FT2 STM0 BRK
-

: a !

600'h
i ! HPCI ONLY,

' ''!

|
'

s 2 STERMLINE
'

i 2 RDS
: 3 BREAK
:

1
:
|
: i
a

i |
;

400.-;

i O
'

LLI
!' t U-) si

sN 8
i' H I t y
i 0] a
1 _.J g

-

i
:
!

i LtJ 200.
] F- -

1 C :-

i Q~ :_
:
i .

.I .

| U S
: _J

--

I Lt_
~~

,

e

! -- :;
lin a: O''It is 2 i3 2 13 2 13 2 i3 2 m is -' i 2i i

! O. 1.5 3. 4.5 6. x10'

! TIME [SEC] nouat 3.1.1.1 - 4s.4
f

I
.. . _ . .



3%3'~ 2NEDO-24708A ~_
^ -wy r;_-~,

.. -=_
W~~4 ~ w"

_ __ -M'

M
,=-

_ ~. -
_

;;_
_ _ _ . - .

.
.

_

OsG

O.
--

-- ,
. . .- . &'/ **

WLT p,"- #

(L _------=;=- .

LL.2 - 5C CO
Z ===-

--

_- "

. _ -

FO 0 - - -
'

~ --
. -

~IW p

4T
I.

4 -
-

p
- J_ _ ..__/_

g cj _>
e au -

;--

t

W lL 7_. fr- 6-m

% >

O U TN

(T- LO . u_! \
v co cc \' c._ ~. n,

C ; if) La^-*

N'
< _

- ._ m -
--

~ [Ti
- n,

~

~ ~-
L;

-. e m

- " _ . . ~5 Lj

_-
C ri_. y- y

iihT =
_- _m: -- .e

_

_

- ____g---
.- ---2- M L

~~ +mw'''w j.1

_-~~ -y.-^L=._ q;; .,--_

- - -- - _ &Y, >

_ m m
~~ " Q3

'

J m
_ ._m-

M - LT

_ ; =-
~

~
w

- WM U^)
. ~ . - - +m-_' = u~ . _-:= _=

__ '~.T'M-,m'<
_. =-

,

u -

7
. _.N#

~ ~

m

1

- a
i v

M %, L
H

1.b L
*

_ .

M
-

L. ,
J

la -

\ _|
\ d

a=9

-

C'
~ ~ ~ ~ ~_

-
- _

> t
._

_.

- - - 1 | ! ! ! t i ! !
.O, , .

] 7 Oi

> -
-

{ n,c /i.inl) al'ay Mgl_d.m . .. m

4-402



_ _ _ _ . - _ _ - - - _ - _ - . - - . _ _ . _ - ._._.__..___.,_____....,..__,.....__..~--._m - - _ . . ~ . ~ . . -

......c.
_

:. L

; .
.

!{ 9
._.

9 .
.

6 .--

< !

| BWR/l4-218 !:
-

| .i 0.050 FT2 STM0 ERK !.

I ] iiPCI ONLYp
1. 2 :

x10 l3 2 VESSEL TOP e H EAD
.

| 2 FUEL !
| 1

i.

:
i le

,

I,3

,

i
'

i

0.6
|- ;

L1_ !x

c - @ l>

, ;

't! LLI % !
2 2 2 2 -.2_ - , -f@} s-= :- - _ ~ = _ .

, ,.

uJ !

0- I :

D 'O.6! i

'F- _

E _ i
CC _ !
uJ '

o_ r !

LLI
-

!I
-

i

F- -

i
~ |

-

Iii') |0. I i i i SAFE -2

0. 1.5 3. Lt . 5 6. x10

l TIME (SECi FIGURE 3.1.1.1 - 45.6

. . - - - . . . . . . . - . - . . - . . _ - . . - - . . . . - - - . . - _ - - - . _ . _ _ _ _ . - - _ _ _ . _ - - - - _ _ _ _ _ _ _ _ __



BWR/4-218
!

0.050 FT2 STM0 BRK
j .HPCI ONLT j

600. H
i DOWNCOMER |,

2 LOWER PLENUM'

, , , , y ,
,

,/ -

/-

/

\ )I'1400.-

-

r V>

CO
_J i M

| ex ! 8

! '

* i- y
CO g'

m

200..

!.
>- _

EL. -

_J _
4

E _

I
-

-
,

g .
.

: Z
~

: g _

_

~

'''I''''.5
m -2

0. '

1 3. 14 . 5 6. x100.
TIME (SEC] ricuac 3.1.1.1 - 4s.7

:

9 O 9



-_ _ _ _ - _ _ _ _ _ _ _ . . _ __ _-_ _. _ -, _. ___. _. _ _ . __

j.| g $ - g --

1

| BWR/t4-218
0.050 FT2 STM0 BRK

i

j HPCI ONLY |
'

I'; 3 3 3 3 3 3 3,

| i CORE;
i 2 LOWER PLENUM
{ s BREAK !

t
; *

'4 !
a s

j! 0. ia -

i

i
;

:
a
, z
! p'".

$;'!
~

w *
4 s
! s ,

.

i

!

0.2 |
-

,

I > b -

: F- L
i -

2 I 2 i i i a a a ski 2uuusabama,M mss AAAb a * msi 97}>3 im 1 2 I,ea***2it I mbM -

e a i -

: E :
| D -

>

| 0 -

!
! -

.

, _

''''|''''i -0.2 see -2
1 0. 1.5 3. 4.5 6. x10 |,

i TIME (SEC) '' ""' 3 - - - 45 2 :

i :

i
-- .., ,, . _ , . . , _ . . . . - . . . . - - .- ._ . - - . . _ _ . . . . -



-

BWR/l4-218
0.100 FT2 SUCT BRK
FDWR + LPCI + LPCS

1.2 -

x10 i SYSTEM PRESSURE

2 i i , ,

% 1

1

0.8 s

1 N% o
5;IE k*~ g
tn t i
CL
m

0.4
LLJ -

CE _

D _

(D
_

Cn
--

LLI
CC

-

CL -

_

~

|10. ' ' I i ' ' ' = -2

0. 0.6 1.2 1.8 2. 4x10

TIME CSEC) FIGURE 3.1.1.1 - 46.1

g , g g . . _



,
' ; r ' ,

.

- . -

- *E4ee>

-
!

, -

)}y
i (

.

-.
n ]1

w
"

.

O~
D

DU
UO 0 -

1. OR.

x
- K S RH 4 ,.

R C HS
,

_
.

B P S s 21

L E 5 g
1

T ED ,

8C + DI 2

U IS ~,.
1 S I ST ,

2 C NU
2 P ID

-.

T L
4 F LLt t

/ + EE
0 VV

R0 R EE -

W1 W LL -,' 'D.

8 ''B0 F i2
.

- 1 -
'

'

'
1 -

'
-

2 '

"
"

.

. f,o% 1

2
. .

. 2 1 )

C
E.

S
(

'1
. -

,

-

E. 2

M
I.

6.T
.

' O
. 1

'

2 '

'

-

I

a e
i

r.

a '

1

- - '

f -
'

- _ _ - - -- _~ .

Y'u - .

% .O.
.

0 0 0 0
6 4 2

.

. ,

.

eHLm
J_L>LJ:GLIJ 0-r

-J I

L L 1t

,

l.
1e .

:

: ' .(' , . 4 | i }) , ! , :.}' .:! |' ;'



BWR/4-218 ,

t 0.100 FT2 SUCT BRK
F0WR + LPCI + LPCS

fkx1 FEEoWATER
2 HPCI
3 LPCI
u LPCS e

s SRy
i

f

1. .I 1 , a 1.I. ai- m ,

Sk Muuuud2idiu21xai* !I
CO 8
_J "

t

-

uJ 0.5 '

l- -

E _

CC _

r
-

EJ
-

,

_J
-

b_ -

_

i 'i i I i ; I0. I g g a a a i a SAFE 1 -3

0. 0.6 1.2 1.8 2. tix10
TIME CSEC) FIGURE 3.1.1.1 - 46.3

y y .q . .



.

.O -.-
-

.

.. . . - . . .. . .. - . . . - . . -. - _
. .. _-_. . - . .. -

. . .

:(x). - h..
. -

_

'2

BWR/14-218 V'

.

0.100 FT2 SUCT BRK
FDWR + LPCI + LPCS'

600. '

t STEAMLINE
2 RDS '
3 BRERK <

:

g .

!

'
!

!

- :L100.
''

:L] i !
LiJ ~

,& (f). Ei:g y g-

,

#r
CD a,

g.. g.

! --. ,
L

YLtJ 200. p ,

F_ _

'CE - i
: 'cc _

! 2

| 3 ~ t
__

| _J -

!

| -LL_
-

,

- .

0.D ai i l i iii a
-

i2 2 i 2 i 2 i 2 m i s :

3. 0.6 1.2 1.8 2. t4x10'

TIME (SEC) ricuat 3.1.1.1 - 48.4 -

. . . . .



=G?s s
! i

,

*
t I

i
' -'

i

J * O'
0
1
x

K S,
B P

!g 4R
1

.

L N \ iIs 2|6

T O i '

8C + I

U T1 AS I

2 C L
- 2 P U

T L Cxu F R
/ + I

i
.

0 C .

R0 R E

%
1 W R! 5b D -

.

8*L0 F i

.'

A
-1

-

f -

2
-

2

3

=
,

"

O2
.

1 )

C
E,

S
(

E
M

- i
- I

6.T .

i 0
i

_ i

i

i |

_
-

i

i

i

-
i

- _ _ ~ - - - .

q'O O7
t

-

..
'3 N 08 0 _
1
x

_

LFEC ZO]_gL- C _
J

e UL0NEDbL 7]

C
~Lg

-



. . , .;
. . . - - . ... .- .. . . - . . . -. - -.- . . . . . - - , . -

>
!

_ BWR/4-218
'

O.100 FT2.SUCT BRK !

F0WR + LPCI.+'LPCS1.2
3x10 -VESSEL TOP e FEAD'

2 FUEL--

i

'

t

i

g. ,

0.8
-

x- g
u' 8

h,w

'.1. 6 Ot !uj - $
'

-

C- 2
1 2 2 e 2 1 3 g g

' *
.

'.
. :

. g-- t

D: . 0. l4<

! i-: s, .--

CE _.
>

. g- _- !
,

_.
uj

! Q_.
_

;r -
-

|

.g -
,

- l-- -

,

__

:0. ~ -' ' ' i 'I i ' ' t SWE -2

0. 0.6 1.2 1.8 2. Lix10'
TIME -(SEC] ricoat 3.1.1.1 - 48.s_

:.

-- . .. _ . - _ -

._ -



,

BWR/L1-218
0.100 FT2 SUCT BRK
FDWR + LPCI + LPCS

600.
i DOWNCOMER
2 LOWER PLENUM

,? i 2 2 1 2 , ,

k400.
mI y2 i , c,

CD ,
i

- m
e L_J O
LN a
CD *

2

l-
CO
v

200.
>- -

Q_ _

_J _

E _

I
F--

-

Z
-

LtJ -

_

~

|1 m -20. 1 I i 1 i i i
-

0. 0.6 1.2 1.8 2. 4x10

TIME CSEC) nouae 3.1.1.1 - u.7

O O O



--

, , . ,

V ,V v

BWR/ll-218
0.100 FT2 SUCT BRK
F0HR + LPCI + LPCS

1' -

i CORE
2 LOWER PLENUM
3 BREAK

0.6

D[i h
k
3
s

0.2
_

>- _

W _

~

l 3 1 3 1 3 1 3 1 3 1 3 1 3 Ns- 3.-
CE
~D.

~

O -

_

'

I''''.6-0.2 '''I * ''

0 1.2 1.8 2. ti x10'O.
''"""' ''' - 46 "TIME (SEC)

.



_

2h a?
_

a
-

i

m O0
1
xK S l

R C E t

.
B P R 2L U
L S

8M + S
T E i

1
S I R

2 C P
- 2 P

T L M
4 F El

/ + T
0 S

R0 R Y

W1 W S 1

D. .

B0 F 8 7
i

4
.

1 -

1
.

1
.

1
t

.

3

c
a
u
c
i

r

O2
.

1 )

C
E
S
(

i

E
M
I

6.T
i i

O

i

i

i

l

i

i

i

i

i

-1

- - _ ~- _ _ _ .

O0l8 t
3 0. .6 0 01
x

JCDWDgELaC DLvE L
LC- ( OCCC

.b*



s ~Osi

2
-

i

2 E

_
D M., DU "\

UO 0
OR 1

x
K S RH 4
R C HS .

B P S 2
L E

L ED
8M + DI

i

2 T IS1 STS I

2 C NU
- 2 P IQ

T L
F LL

+ EE
0 VV

R0 R EE
W LLW 1 i

2
. [

B0 F i2 87
I: 4

1 -
-

1
ii mJ .

a 1
.

1
.

3

E
R
U

I

F

-

s

2
.

&
1 ]

C
E
S
(

i

E
M
I

6.T
i

t
0

|

|

-
i

N
I

r i

w

M. '

a
r io

'

-s ) - _2 - _~ .

0
* ' . .

0 0 0 0
6 4 2

U CU-J_U>Lo CLFEZ^ L

.h



P EDO-24708A l
**

.

;

5- 00
-

C U m:
,

~

PJ,
a

CO , +r
,--< &

CGO ~

W U 113

; m a_ H f

i-- _a c
2 L: Z

x.~

N + o - - CD

s$
~o WUUU>cc a c- m e_ a_ a_ c ;

3~Z U. ^1' - i - J in j m

Db 'rD h
'

n m .~ a

i %- t ._- ., - - , ,
,

-

,,1,
-

-

~;
m

L.J
Cf

G

E

'

g-

t

.

M

O_J
LO
m

S

-

2-
-,

: o
er

N

-

ums.m

N

mumm

| - "
_.H

-
-

!iiiiliiii .

Qtn .otn, .

o0 - .

~~ O
x

(JBS/H91) 3168 MO~ld
4-416

. _ _ - . _ .



. ,\ , . . .

..) C' (.) -- --

2

B WR/l4-218
0, 100 FT2 STML BRK
FDWR + LPCI + LPCS

600.
i STEAMLINE

: 2 ADS
3 BREAK

2
_

L100.-

o <

UJ 3 3

07 z
$N .'

@
t r. ACO t;3

_J 8
m >

LLLJ 200.
k

>

F- -.

3'E _.

E- _. 3
'

3 |

Z
~

{i ED
__ 3

_J
-

3

| LL. .
~

3

l -

l i ii i a i 2 i 2 i 2 *s| 0. it ' 2i i i i sare 1 -2
l 0. O.6 1.2 1.8 2. Llx10'
| TIME (SEC) " " '' ''' - 4''

:



I BWR/4-218
O.100 FT2 STML BRK

,

FDWR + LPCI + LPCS
8'

i RECIRCULATIONx10

I

I.M4.-

o
LLJ '

- W Mi
iN -

2 8
$Z bt ,

03 a

jij { | | f f[l 4
'

2
1

"du ^ '

0. -- - - - -- --

[
'

_

0- _ !
'|

i i

x _
\ jg\, ^,t}

i

j
'

z
-

i

g _

2__I
~

I;
g _ l |

-

i

-Q, il i I i i i I g SAFE -2

0. 0.6 1.2 1.8 2. 4 x10

TIME LSEC) ricuae 3.1.1.1 - 47.s

O O O



.

~w
d

(,,)
' \

v ( _>

BWR/4-218.

i
'

O.100 FT2 STML BRK
FDWR + LPCI + LPCS

! 1.2
x10 2- i VESSEL TOP e HEAD

2 FUEL

|

2

0.8
-

l

['3 Yw =CJ a
m .- , i i i i g

2
LtJ 2

hCC '
D 0.4
F- -

CC -
,

CC - i
LtJ

~

MQ_
;

2 2

F-- -

_

~

0'O. I''''.6' ' ' I " ~'

0 1.2 1.8 2. 4x10

TIME (SEC) FIGURE 3.1.1.1 - 47.6



z"'!28> , '
-

* O
}

0
1
x

K S 4,
R C .

B P 2
L

L M
8M + U
1 T N .

g

RES I

2 C EL
- 2 P MP

U
T L O

4 F CRl

/ + NE
0 WW

R0 R 0O
W1 W 0L 'I

'

0 8 ''.

B0 F i2
.

-
1"10 ;

2

,\ '

'
'

'

,~
'
"
"

"

O, 2
.

N-
1

O
E
S
(

E
M
I

6.T

N |

' 0
'

'

'

'

'

2 '

& -
'

_ ___ i .

O'O. .

0 0 0
0 0

4

- ZCO J_ x F " HCL J_E F Fu3- -
_

.

i'E



- - - - _ - - - - _ _ - - . _ _ . . - - . - - = _ - - .

L 9 9 9 !
~~

:
L BWR/l4-218 i

i

i 0.100 FT2 STML BRK !
i

FDWR + LPCI + LPCS j3 3 3 3 3

i
' '

i CORE
2 LOWER PLENUM
3 BREAK;

i
i

i

i

!
'

l

!0.6 !
l

z,

' - 9 L
l 'T ? :
C y :
- ~

l e
c >
! >

l
'

,

i 0.2
;. _

>-- _
$

F-- -

l
. ~ t
| ___1 Xi > > -i o i2 i 2_ i2 3 i 2 3 i2 3 !>

I CE
'

~D
-

O -

I
,

~

i
~

l'i''.6 " ~'-0.2 i8 i ',

O 1.2 1.8 2. Llx10'i 0.
i TIME (SEC) ricuat 3.1.1.1 - 47.8

i
e _ _ _ . _. _. . ._ -. _ _. . . _ . _ _ - _ . . _ . _ . . _ _ _ . _ . .. _ _ . _ . _ _ _ _ _ . _ _ . _ _ - . _ . _ _ . . - _-



: t

i
BWR/L1-216 i

O.001 FT2 SUCT BEK'

i.q |LICI+LPCS !,
re,

2 SYSTEM PRESSURE |x10'
1 1

fliNi$lh ,

e h' i

i "J
'

4

i

! '

|' 0.3 1
,

.

i!i | |
|j".^ a i0

CE 1 e !j

8 !
~

; cn > ;

a_
m

| Lt! -
(1 0.4

L1 - >
;
; o
i W

-

k

,

i W
_ i i i i i

|LLJ'

cc -

|
tQ_ -

a ,.
- \il i
_ i

; 0. iiiiliiii
_

sm -2 i
! 0. 1.5 3. 4.5 S. x10' .

"""''''-#"' '

TIME (SEC)
|

. -. - , _... , . _ . -_. _. _. .-.



f -~ m, --

G G Lj
.

2 L 2 , 2 2 2'

v ! BWR/l4-218
[ 0.031 FT2 SUCT EcRK :

60. -[ LPCI '- LPCS
:

LEVEL INSIDE SHROUD
'

: :

LEVEL OUTSIDE SHROUD2

i

i

I, I I I I I I 1,

l
s

2

;'j[)h
40. j p- g

Pi. , Y2

k )L
g_- 3.

L H- l ?
J y]j i

0 Lt_ v %

|| Y
~

*
\

_J
LLJ
> 20.
uJ - |
__j _eac

-

CE
~

LtJ
F--

-

CE
-

Z -

-

.

~

''I'''i |0. ' ' m -2

0. 1.5 3. 4.5 6. x10'
"*" '''- #82TIME (SEC]



3

BWR/14-218
0.001 FT2 SUCT BRK

LPCI + LPCS.c ." ' ' ' ' '~

15
L

i FEEDWRTER3
x1 4

L 2 HPCI
| 3 LPCI

LPCSu

s sayi

;

1-7 ,( , ii < u a u u
>

> LLJ
,k Ul W{: g4s ,-

?
5s

*K |
v. _ o. ~.
Q] a

|__J s
|

','- i

f
3

LLJ 0.5 ;.

i- ! !

|CE p: i,

CC \ h
| J!!

7 |l?, !,
'

,

. ,-

EJ il i
_J b !
LL p' |

|L
'

DIS i |"i'as i 2s i 2s i 2s i 2s i 2s mi -a s

0'O.
' >

1.5 3. ti . 5 6. x10"

TIME (SEC) FIGURE 3.1.1.1 A8.3

O O O



L

e e !| e 2, 2

| BWR/4-218 i
1

i
| 0.001 FT2 SUCT BRK :

.. I LPCI + LPCS
| 600.

i STEAMLINE i
:

I '
ADS l! a BREAK !

,

t
-

! !
I i

[ |

|
r t| .;

| {
"

|~ L100.
U

n.LL1
L '.O t

UN
@ -,I '

i -Q] 3 |
i . __1 g |-

!,> *
-

! LtJ 200.
F- . . a

'

G- .

,

.. n- j
l .

d

-

!i z
- ,g .

' _J -

i

: LL -

I
-

:
[
t3 31 1 1 3 i 3 ! l i WE iL
{

j , 74 . > t tt t ,

i 'O. 1.5 3. Lt . 5 6.x10 !'

-TIME {SEC) FIGURE 3.1.1.1 - 48.A f
;

l b

1 l



_ _ _ _ _ _ _ . _ _ _ _ __

,

- g'
.

)

|
i., : m _1 ;

,

U.001 FT2 SUCT BRK'
.

i 3

8.j i LPCI.+ LPCS

x10 l i RECIRCULATION

t

>

l

i

4. '
-

o

. [ i_LJ gfO t
3

GUk '
SE m

3 b'1 1

$J ,/i I '

- !r i J ,

!h ''LLI 0.
_ i!ft- ,

cc i '' n|
cc _.I t

7
- f 2 i; , j.- ..

t ... A _- _

i i i i

'

SiED
-

_J -h '

Lt. -h
i

_

l

-Q, I I l i U l l I i | SAFE -2

0. 1.5 3. 4.5 6. x10
" " ' ' ' ' ' - ' " '

TIME (SEC)

G G G



_ __ _ __ _ - __--..-.. --- _ - _- - -_-

|
-

i G 9 O |
1

!~

il BWR/l4-218 |
||
;e : 0.001 FT2 SUCT BRK !

,

c LPCI + LPCS !1.21 ! -- '

; x10 \'E3at.L TOP e HEAD i
. 2 FUEL |i
I t

'

i t

t.
'

i
l'

'

i

!a
r

i

!.

!
0.8 i

.^

ILL. i

!+
ML5 ?'

f 8O

|
lu 4
O C'

b !"

LU
CC,

i D 0.4 \'
-

!
F-- -

CE --.

CC _

LU
CL_

~ '. *i-
1 1 1 12

- - g 2 2 2

LU
-

F-- -

!
!

-

i
-

_

|| 0. ' ' t ;'iiI
-

set -2

| 0. 1.5 3. 4.5 6. x10 |
| TIME (SEC] F:GliRE 3.1.1.1 - 48.6

i

. . _ _ _ .. ._ ._ - - _ _ _ _ _ . - . . _ _ _ _ - _ . - - _ - _ _ .



I

bi

!
'

! BWR/L1-218
1 0.001 FT2 SUCT BRK |
:
;

i LPCI + LPCS |600. Id

|-

! DOWNCOMER j.i

1 LOWER PLENUM :2
1 ,_ 1 '

| |

!

{
; ; '

i
i
i t

|
'

k |

4 400. i,

| -

: s-

;11
fi 8 '

s, e j ,'
LUN OD 1 g,

,

! p_ >
fl]
- i

!
,

,

200'
>_ _ k i !i , , , ,
O__ -

'
'

f--) -

CE
~

I
w -

2 2 2 2 _2 2 2

z -

LiJ -

_

~

I0. ' ' ' ' iI j SME -2
,

O. 1.5 3. Ll . 5 G. x10'

TIME {SEC) ricuat 3.1.1.1 - 48.7

9 e #
-. . ._ . .. _ _ . _ - . ._. ._ .- _- . _ _ _ _ . . .__. __. .. -



- -

t.

i
. O O O !

| BWR/l4-218 !
'

3
i

: 0.001 FT2 SUCT BRK i
| |-

| LPCI + LPCS :1' i,

! i CORE !
'

2 DWER PLENUM
? dREAK

,

i

i
'

( :
L

h

i

0.6 !
!

!

Bi
'

> ,

a 84 ,

! i
i =

> t

i

,

0.2
_

: >- c.. i

f~~
;

~

[4 32 1 32 1 32 1 32 1 32 1 32 1 32 1a

CE
-

-

O -

i
-

i
;_.

|;I | SAFE -2-0.2 ' - ' ' ' j |

0. 1.5 3. Ll . 5 6. x10

TIME (SEC) !
"" '- ' - '8-

,

I.- -__ - ,_. -, , . . . - . - - - - _ _ - - - . - - . - - .- - - - - - - - - - _ _ _ _ _ - - _ . ____E-



- - - - - - - - - _ - - - - _- - -
_ _.

|

| BWR/4-218
' 'O.: R FT' 3UCT B3K

n.-. , .

L .. E i . _ - i

' ~

ii a'ijiLM PFiESSUFE.
; .

. .. .

I i
'

,j\{ 'Q ^/-

. ,

4 \
u !

\
\

i
. \

v.o. --

\i M
'

8
I L

,

i k
* '\ f;

a !' g
>;,

-
ji

L :

|.s i

y -

,

'

:s , ._ - ,--

._ ! \
~

t N .

: ~;
-

! 'x !
'

! N
1 ! x,

!.
---

! i; i,|
-- i ',1 ,c--

|

- j | \-
~

liiii | ] m 2
| 0. ! i-

| C. 100. 200. 000. 400.
""""' ' - 4' '

| TTME i I'C ];
|

O O O
:

, --



- - - - - - - - - - _ - _ - - - - - _

O O O
.

: BWR/4-218
1 ;fl.100 FT2 SUCT BRK

i i 2
j , . ,p - 4 . ; .pna

f.
-

_

LifVl?L JNSIDE SHROUDi

i 2 LEVEL QUTSIDE SHROUD
J

!
,

*

'n '

\ i
i

-

\ t /'

! L;;. _!_ /

\ [.

!'
} N. i 2

hi - % -,..
;

- --

,

; J s,

I

| \1
-

<i,o
_.

! uJ - N \ ,/ 3 /
"^

,

-
BA' it ,' '

>th c - >
,

! i-- r-
'

| O-
- Z r

,-a

.-

O. , i i i i l i i i i
_

srn -2
'0. 100. 200. J00. L100.

FIGURE 3.1.1.1 - 49.2 fTIME (SEC)
,



- _ _ -. .

.

I

i ! ! 9WR / i4-218
l>

i I P ' FT' S!KT FRKi > 1

I

__.___.________~t
. ! i!

! <

_ J'\
' ;

;
_ - - _ _ _ _ _ ; .__

l i llWK iBd',

, .
- i i

lN 9' ,,i, / 6 r! . . I f
! ' ,
i

j j / LPilf |
,

:
- / '. LPl:S

| ./5 SriV,

!

| ! /
i ; 9 u,

i

'

/ |
!i :

| /
a<

_

; i
.

_ j
i

'

) /'

j; i .

; ; z
- , m-

> , c <

j,' p g 8
'' ~'

L-.

u
./ | ~.

,
" i,

| 4"

j f* O1

i 't i I s;,

[ | | !'
- ,

p p ,

I l,

J 0.S - I -

,
!--

|
- |- | ,

|~ { | | I
,

.

,
.. ,

- \'f i '

._ |_f ,

. . _
,

PE__]
Iw

I.
I

s- t

f1 1_ _ _5 1 ? r. t 7 M f. 1 -2
I a '

i 3I C1 | | 11 t 52 51 3Q, .

0. 100. 2UO. J00. LiOO .
"" - *TIME (SEC -

9 O O
_ _ _ _ __ -_



i
'

G 9 92

i l \ BWR/4-218
!

{ . i
i 0.100 FT2 SUCT EFK; ; ,

-\\ jLPCI + LPCS
'

\j
-~.

Ii STLH%INE
2 I10 3
3 BREAK

:

\.

! 'V i
! 1 |
. I

| \ !

| 400. '\ '

.

\ \.i _. .; ,

\ '\,o.1

bL ' \, \
' -;

~

m
| w i .-

'\,
g ,

t,

z
_, e ,

m g
>

I N [ [',- |s >J 200. \- x j
:

v i

'( [ kh (/ J

[1 _ y ,

._ N, ' / i !

ES
-

'N, |
'

._

,

_
,

! ,~ \
i __

'Ii
'

' 5" -2O. 1 ' :" t e2 .2 2 2 2
' '

: O. 100. 200. 30J. 400. |
| TIME (SECJ l

" " ' ' ' - *

!

. . _ _ - _ _ _ _ _ . _ . . - - , - _ . . _ . _ , _ _ . _ , - _ _ . . _ . . . . _ - . - _ _ _ . . _ _ _ _ _ . _ _ _ - _ _ _ _ _ _ _ . _ - ~ - - - . _ . _ _ _ _ - - _ _ _ . - - - --_ - - --- _



, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _

4

1

! , ,

; i 1. , ,

*

|
, , g ,-' -> ,: u

,

! gg \ I !: HLLlHtULATION'l '

i \ \ ,

\ : i

; I1
4

\t
,

i
4 .

i \ !

l i ;

\.: i
,

'

. t,

* i !,

u .

< < > , s

' .: \: P
\ |
\ \ ='

,, i m

. ,,
'

8,
'

.
1 1 .' t

- ,,

&,

|| | N-

,W l &|| , ! MD I | !

a ! ! I e
-

i >: ;
v

a i

'N l''

I .js

' '

id O ' '. ( k i j .7 [' \'

j,

|,

. - i \, |
,

| I.
.

,
,

,

a- _ | \ !
-

\

\ ,

'
..

!, \' ;,
f

,

_

'

M, i._- t

a '- i,

|
L

~ \i | t.

h / I i /

| \ /'
>

__q, i iiiiiiii / \ / u sm -2,
. ,

0. 100. 200. 300. 400.
TIME (SECJ FIGURE 3.1.1.1 - 49.5

O O O
. _ . _. .



. - . - - . . - - - . - . - _ . . _ . - - . - - -

4 ,

! G. G G !
; i

t !>

BWR/' -218 :4
'

:
i i;

! |i l i >0 ' T.'' SUCT DRK !
'

; .

t

' , ' , c. . c 3
.t

.

L. ! i . m .i, L. g t
8

i .~ i VL'UEL TOP o HEAD !.
-

"

i 2 FULL |
1 |

-

i i t
i

i t

\ i i
\ i

:
,

&

i
e

m.m . ,

s - . ' , . ,

,.,

j ,

z :,

! [: \ / ! 2 8 I,

i g,i % / L !+ .; ~ ' - -
_

-, / wa !3
4 _.

' 's / 3 O *'

, .
--

I 1
' W L

'
I ! N, 1

1 >
! .

4 t

i ;.

. I
v.e ,

'
.--

.,

i.4

-
.

.. i

.,~.! __

I t

t ~

- -- | |
,

'w i

.-
- t

t |.
_ ,

0,. i! ! I f f I | | swt -2 j
C. 100. 200. 00. t!UO . i

fTIME {SEC] FIGURE 3.1.1.1 - 49.6

, , - - - . . , . - - - ... - .- . .-..- , ,- _ - ..-- . . -. .--- - - -. - . . - . - . - . - - - - - - _-- _ _--_ - - |



__ _ - - _ _ - _ . _ - . - _ . _ __ . _ .

1
i

|
|: |NEDO-24708A |; I r.,

, .

\.
1
\

\ t
' '

c.\ .m

z a i ,
.

u -- _. j
._ jO#

C~ _ - - _
\

o
t....

,

|

l
i "

3. . r
t-n ,

8 pw
.--,

9
, .,

& -' - , ~ }
'

/(7j -
'

{-~ ^] 5

,
- - - )_

_

1 - ,

- - . .~ ,/ F

- - z. - j ,,

\ PJ Z | ,

, _ =_ c h. | ,/! ,/c-
__

~d' * - - |,~ U - |,.
' ,/<7: ./'

.,

.e,
.

. . - - ----..--_- -- - -_ . _ . _ _ . _ . , _ _ _ _ _ _ _ _ _ _ _ __
_ _ _, . g v6

_

f
{ ,# ,E.) $,
' - )-'

, | .

,

i ,- ,x' - -
,

/ g m/, r ~~ .
,

! ! M
-/ i !

I | '
i cr

- , ' ' Di .f
i e-

l "LA.

! |

!
' &.,;;

,

t

- _ . . . ..- __ _ _ _ _ ,

; ;ai,- t ,- - ,

! '

r I _J
'

| cm'
. m

t

|
|i

'

| h. o' d I
.

i
, .
!

.

e
H

fj
Ch' *

n o
<! _ -

| I,

'| -

i

!i
_

!

;I t
-

,

,.

i

| [
'

-( f
\

-

|

' ' '. ! ! !t

, o
| ) .3 l')

1 -f ')
i

,
h * '

4-436
. _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ . _ . _ . . _ . - _ . _ . - . _ _ _ _ . . . - _ _ _ _ . _ _ _ . . _ , _ . _ . . . _ _ _ _ _ _ _ , _ _ - _ . .-- .....



.
_ _ _ _ _ _ -_ _

p :

O' O e i:
,

RWR/L1-218
i G.100 FT? SUCT BK

j ;: '"l :- Li't 3 |
-

,
,

'
~

l.tinii
-~

! .

LtMi:fl FLENUM-
,

a BHERK !,

!

;

I
. -

t
iu.c t

i
= i

8
- t

t :
l.O a

g|~
|

'

! I

l
u.2 --

|
-

|| _

f, N
,

|
<_

n\-, ~ ,Mi n, ,a . itn a ~,/ \i
-

. - ~
i , i;- = - . , , , , ., , 2. m-

|_:. - i

__

.

,

a :
-

|

' -iiI'''i I-0.2It SWE -2 j

0. 100. 200. 300. 400. I

TIME (SEC] FIGURE 3.1.1.1 - 49.8

- _ _ - . . _ _ _ _ _ .. _ .. - _ _ _ _ _ _ _ _ - _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



m8,= ai 2
-

m O
K .

R E 0
B R

1
0

U 8
T S
C S
U E
S R

P
2 Y
T L M

2F N E
/ O T

0 S
R0 S Y ,

W1 C S
P 1.

B0 L . -
i 00 5

0
6 -

1
-

2

1
-

3

t
a
u
c
i

r

O.

i 0
s 0

4)
C
E
S

' (

E
2

M
.I

0T<

0
i 2

1
i

i

1

|

i

i

i

t I

.
-

- _ _ _ - - - - .

O012 8 .L

0. .0 0 01 1
x

L Q D W ,u u E o_IL- a-Ic ~ nb- c c
?>=

! i ! |ii ! || | :!:,-



[
.'

xg 5-
2

('
'

(

I

k m
'D A

O DU A

UO A

OR '

K RH .

R HS 0
B S - 0

8E A
T ED
C DI
U IS
S ST

NU
2 Y IC
T L

2F N LL
/ O EE

0 VV ,

R0 S EE
W1 C LL

P .
2

.

B0 L i2
.

0
0 5,

0/ -6
1

.

1
.

i 1
.

3

E
R

M
M

O V .

0
y 0

i4
C
E
S
C

% E
M

N\\ .I
0T
0

\2 , 2
,

i

n i

2
I

i

i

- * i1
,

\ -
i

- - _ ~O ^ _ _ _ _ .

0
. , -

0 g 3 0
6 g 2

ru_ o u $ J_ atsCxuE
t

I m*
| | | | ,'

| ! '



.

BWR/2
,

' O.100 FT2 SUCT BRK

1.5
~ OU

3 i FEE 0 WATERx10
2 BCIC,

3 CR0
LPCSu

s SRV
,

; u

u

1.-
f s

uo
, LL]

''

LCn 5i; N
Z L
CD $

b 5
i

L1J 0.5 - I

H ._

E -

Q~ _

7
- !

EJ
-

__J
~

Lt. -

-

0. I i i m i l ui i F i a i s i s i s i s = i -: s
0. 200. L100. 600. 800.

TIME (SEC) f,cuu 3.1.1.1_ so. 2

9 9 9



_ -_ _ _ _ __ _ ___ -- - - - - - -

.

O O O!

i L

| BWR/2 i
|' 3

| 0.100 FT2 SUCT BRK

\ LPCS ONLY !
'

600. i2

{ i STEAMLINE i
s 2 ADS t

L 3 BREAK
|
|

| J

iI
'

, ,

L >

400. t| -

3 o ,

f - 7 LJ i!
t 2

r B || . g CO
'-N ? :
x g ;
co ' = i
__J > i

.

' j<

LLJ 200.
W -

,
3

E -

CC _ !

o - 3
3

__1
-

' ~

X,

~ ibil i ii i , i i a a a = a -2o.
0. 200. 400. 600. 800.

"'""''''-5'TIME CSEC)

-- _ - -. - . -- . - . _ - - - - - -- - - - _ _ - . - . .



zQ.= s-
2

-

'

(
t l-

f - Oi

(
K \ .

A 4 0
B

,^

0

T O
t

8N \

C I

U T
S A

L \
2 Y U
T L C

2F N R
/ O I 1

0 C
R0 S E ; !

W1 C R s
.

P o.

B0 L s.
i 0

0 -
6 1

1

>-
.

1
.

3

e
a
u
o
n1

O.

0
0

h
4)

C
E
S1

(

%
E
M
I

.

0T
0

y
i

i 2
i

I

A
i

I

i

1

i

1 i

- - - _ -1 _ - .

O.0L

. '' q
8 0 _

1
x

moLUxroam ycc 2 o J_u_L 7)

.

ee"



.

- _ _ _ _ _ _ . . _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ . . . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . . _ _ _ ___ - _ _ .

|

i 9 9 9.
. ;

'

i |

| BWR/2 !

! 0.100 FT2 SUCT BRK
.

i

1
'

LPCS ONLY '

3

I
3 i VESSEL TOP e FEA0

' x1 O 2 FUEL i

!

| [
!
I,

ii

)
? !

1 1,-

0.8 .,

s-
2 - - -

2 y, ,

| OLU
1J3 2 e

s j
f1 I i 1 1 1 1 3

" Nd N |

u . !E
_J 0.4 L !

i- _ !
iE _

|CC _

!LU _

Q-
_

Z
LU

-

F-- -

_

Ii'''- -

800.
' " ' ~ ' ''

0'O.
i ' ' '

200. 400. 60u.

TIME (SEC] nouat a a. : .1 - so.s |
1
'~

- - - . - - - - . - - . . ___- - - - _ . - - . - _ . - - - . . . . - . - - - _ _ - . . . - - _ - _ _ - - . . _ _ _ . _ _ _ _ _



z0,MOs
-

-

- *
i O
_K .

0R
0B

-

x
-

8
T M
C U
U N
S RE

EL
2 Y MP 1

T L O
2F N CR
/ O NE

0 WW
R0 S 0O
W1 C 0L

-m
7

P. .

B0 L i2 0
05
0

4 -
6

1

1
.

1
.

3

_ E
R

. U
G
I

1 F

-

_
.

O_ .

0
0
4]

C'

E
S
(

- 2

-
I E

- M
-
-

.I
0T
0

-

-

' 2-

- b '

-

i

_
I

-
-

- I

-
-

-
i

'

b
'

-

p '

_ - __ _~ .

OO* . . '

0 0 0 0
0 0 0
6 4 2

_J_C1sZuG_ a
O J_ JOIC' .N c C -

_

Q-
_

yLi:

l



.o n.~. - ---... a-u-b- + -. +W= L. -2 -.-m . . . - - -A. m*a mps a --h---- %w .e- 2-e.+-- h h 4- -. .----a E-- -- -

! . .

O O O l
1 i

| BWR/2
'

I 0.100 FT2 SUCT BBK '

LPCS ONLY
1' ,

j

i t CORE j
2 LOWER PLENUM '

} 3 BREAK |.
: ,

!
t

|
4 t

| I
i -

! 0.6 i

i *

1 :
; !2

jsJ 8 :

m f
1 .

Ih b i
1 m a ;

*

i s
;

! |
I 0.2
i - |
| >- _ I
i F- _ !
i H

_._ } - M 1 2 1 3 1 3 1 a ia 1 a j
! E |
j ~J -

| c3 -

!
!

-

t
,1

_

Iiii,
L

,

i -0.2 i i i i m _2
,

! 0. 200. L100. 600. 800. !
! TTMC (CE 1 FIGURE 3.1.1.1 - 50.8
I i11IL LJL > l
I I
:
4 -

*
_ ., -_-_ ._ , _ _ _



- _ _ -_- -.. __ -- - - _-- -- .- -- . .-. . ..

! BWR/L1-218
; 0.100 FT2 STML BRK,

I ,i LPCI + LPCS
,

|2 SYSTEM PRESSUFiE! !a'
\
$. |

.

A

\
ii

,

I I'

U'| \, i

| S =

?
7
: , .-

yt.E :
I

i*

! g,.

i> s i s-

f_1 I i i
'

-

I .

0. Ll [, '

tLi - 1 |
'

il[~ q.

{?,ji
-

I ,

'

r
.,

c,
3,' -- 1 1 1 1 1 1

'

|

LE
~

1 !- 't '
,

F U !

0. I i i i i I i i i i i i SAFE -2

0. 1.5 3. 4.5 6. x10

TIME (SEC) ercuae 3.1.1.1 - si.1

O O O



--- _ _ - - - _ - - - - - - - - - - --- _ -- - --- _ - . _ _ - ._ . _ - -_- .. . _ .-

r

! 9 0 e
:

.

1
*

3 2 ? 2 g 2 2 '

' '

| / BWR/14-218
4

| r, ! : 0.100 FT? STML BRK
1 . , .

I
| i LPCI + LPCS !

1 ,
, i._..__ . _ .

! l LEVEL INSIDE SHROUD
"_

| |2 l.EVEL OUTSIDE SHROUD
1

i
4

, ! '

1 6

,

j t

: )
i ! ! P 1 1 1 1 1 1 1

'l 1'
{e :

J :
"

| LlL . -;,
{

'

g

!.
; A,.-. :i.

.t. u !1. , i
1

i> .

;

, e.
. .,

.,

y'j- il8

g

'|{ J
s

! * I

- .

;'.f (j TAFN . - t N
#
y-.

4 .r e4

i I >
1

l j
: '!J : .

20.; ;: -

| LLI
' |

'

""
; _J j [
i ;..

'

!
.

,

! t '

t . ,. : .
..

_
_

, i
:

: ;-_ i
!_ l; g ..

i r.: _ i
i A I
! ,_

'
i

; ' i
,

h I i l | I | | l _

~

! I) . 1.5 3. t.U 6. x10

| TIME (SEC1 ""3- - -""
l
:

-. _ _ - . _ _ . . . - . . .- .. -



-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - _- - .
_-

._

3
") 3 3 3 : 3i

! ! BWR/4-218; !
Ii

i ,

; i i 0.100 FT? STML BAK i

l
' -

<
i i

1
.

In j LPCI + LPCS '

,

!

FF.EDWATERi x_ u' ' 2

: HPCI
| ' ' 3 LPCI

|| 'i LPCS.

j i s SRV'

a I
;

| : ),
.!

; .'3,

} _
11 '! 'l b i! ti

'

; t' ' ,
i z
1 1 ts1

! t- 8i

ki b_ ! i
i
i

_
. o

| ol
. __] ! j >'

|
.;i -

i i I,

| 1 !

| , -| -

',s

! oo ,

j ,- |_ !
'

. i
u. i

i ,' i k

,

-

,

:- }
_-
_J ,

.

;m , .
,

;

! j--
'

! ! !I | 11 I i !1 1 9 1 | n i n 1 S 1 1 SAFE 1 -80, ;!
U. 1.5 3. 11 . 5 6. x10

TIME (SEC) FI URE 3.1.1.1 - 51. 3

O O O



_

_ _ - - - - _ . - - - - , - - _ _ _ _ _ - _ - - - - - . - - - -

,

6 ;e - e e?
t , ..

"

1 BWR/L1-218i l

fa:
,

,
i

' ,!0.100 FT2 STML BRK,

I' i. ."I i jLPCI + LPCS.g
-

.

a
i STERMLINE(

1 2 ADS
,

3 BREAK
J

:-

|
'

..

:! !

. . ~ LiOO .1 {L'
.

- I ~_ fQ -
,

., l.j 'l I.; 3 '3 3 3 3 3 3
fj~) .i l'-

ip,', l Z

[ILt5
L"

?

I 6
,

9 ;..J- i-

y. g
3

'I
u J .2 0 0 . i)'

. 1

-

h '

t .
!(C ,.

>
.--

''
. _ . ,

,

, .C '

..:

!- Lt. r- :

'~1|.
I

'

!
'

'gI i

' C'' i b 1 '
! IO f l- f I t' i

I i 1 1 ! g g SAFE 1 -2,

!-
O. 1.5 3. ti . 5 6.x10'

TIME ISEC) '' ""' ' ' ' - 5' 4

!
. _ _ _ _ . . . . . . . _ . _ _ _ . . _ _ _ . _ . _ _ _ ____. _ ___ _ ___ .- _ _ _ _ _ _ _ _ - _ . . _ . . - _ _ _ _ . -. - . _ _ _ _ . . _ _ _ _ _ .



. _ _ _ _ . _ _ . __ __. _________ __ _______ _ ___ _

,

~ m p m

i
_

cju-

,

'n '00 F1 . STML DBK

.; , .
i

. |LPCl + LPCSj.
.

3 '
x10 RECIRCULATION

.

,

|
1 |

|'

i
i

4. i | :
-

-.

6
- _ .

'
# ,

, i~ ) $'

t
'

; 8i
! L6- t

- !|
,

0|, t
i i g

| >-. a

1 e .;|!I!i!i ,!,
;- '

!
ii

|
,

l~ .f
'

: L - gr>i 1
'' '

; g,,t--

|[~ 1| 1 1 1 1 1 1 1-

' 'e_; : i

__J f-
| j
lb ' -

LL .

i
1-

f bi ! 1-Q,| I I I I | j SAFE -2
,

0. 1.5 3. 4.5 6. x10'
'' ""' ' ' - 5' 5TIME (SEC)

G e G
.



_ - _ - - __ - - _ _ - - - - - _ _ - _ - -- - . -. .- _ .. _

! . 9 9 9 !
i
'
i I BWR/L1-218 :

i
,

: i

r | 0.100 FT2 STML BBK '

i j LPCI + LPCS'

I
,

VESSEL TOP e HEAD !| x10 i i3

| i 2 FUEL :
: :

!

j' !

4
4

|-

| $
! -i ,

j 0. 0 ! ;

j . . _

;
u_ x

9
.S h ?

'

LiTj '"-

1 E . ".J ;\ .a f,x-,

j - s > ,
,
.

.

i.1 1

: . c. p
'-D 0.Li r

1I- _
,

,
,

i iT. : I-

i 0- I
i uJ L I ;

!! 1 &, 1 2 i i i
-

r

;
-- g

- -.'
j-

- _ _ 2 2 7 ,

! uJ !
-

| F-- -

.

t: p

0. I I Iiiii' i i m -2

0. 1.5 3. Ll . 5 6. x10 |
TIME (SEC] ricuae 3.1.1.1 - s1.s

,

I .

. --. _ ,_



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . _--_
_

i l
'

i I BWR/L1-218-
i

!n.100 FT2 STML BRK ;i

!t
-,

L"Cl + LPCS ii i

! __
i; e

.

,

! t 00NNCOMER
'

- ' LOWER PLENUM
i I

: %
N

\, .

:

!1

! ii
: \ ;

j ;:

! ' '.,

j L100. ' -j ,

t

i
-

, a x
! -- ! rrt

* !O | h I !;

! MJ i ! E,

i E . ._: |
. I a' *

! | fl.

!; ,n
-Il

'
m

! i

;
-

L },

200 i i '% , , t 1 1 1. __ |

(L

_d -

I . . [. .

T.
2" '

|- ?
_

? _ __ 2 2 2

Z f- |

LU !
"

_

i~i i i r Iiiii SAFE -2

a'O* L 6. x101*5 3. 3.1.1.1 1 5hl.7
'

FIGURE

TIME (SEL,)

O O O
.



_- -. - - - - - - - - - - - - - - - - - - - - _ _ -
- .. . . - . - _-

| Q O O
,

!, ! BWR/L1-218'

i i

{ 'O.100 FT2 STML B'RK
j |LPCI+LPCS
i

~

-~

i CORE
| ; 2 LOWER PLENUM
i | 3 BREAK
! !
! I i

| | !
4 ,

2 i :

3 t-

|
'

i
'

O.U!
i

| ! M
y I ~ - . y

! 6; ~

! 0w

! P=
! >

;
i

I |

0 . 2 '._
'

1

ti

I
'~

1- !
b ^~' f-

; <. _F~

'
_ .

-- 3 2 1 3 2 1 1 2 1 3 2 1 3 2 1 3 2 1 3 2 1

- t ..E <

'

D i .

G |- !
_

L
-U.2i'''iI'''i sare -2

0. 1.5 3. Ll . 5 6. x10
" '" ''- 5'-TIME (SEC) -

..



.
2@L,t Pm''

8
-

i

" O0
1

K x

R E .

B R
i

6
U

0 S
8M S i

T E1
S S R

2 C P
- 2 P

T L M
4 F El

/ + T
0 S

R0 I Y
W5 C S i

1P. .

B0 L 52
. 5

i -t

1
.

1

1

3.
i

E
R
!

'

r
i

F

O.

i
3

)

C
E
S
(

Ei

M
I

5.T
1

i

'

i

i

-)
i

'
l

:

b'
' i

Y '

b'$ '
1

__ .

'

.

! - - _ .

O0l2 8 t

O. .0
1 0 01

x

-

LCDODJ~CCLQaLC L -]

E~O _-
.

CQ
.sLE
-

> ,|



. , , - -
,

U L,)
2 2 2 2 2

/ BWR/L4-218,

0.500 FT2 STM0 BRK
*

60.
LEVEL INSIDE SHROUDi

a i 2 LEVEL OUTSIDE SHROUD

|

.
1 1 1 1 1 g i g

!!
n

40.

, Z

f j1
?LL , %)iar f( N
""

1 || s-

_1
LL}
> 20.
LU -

__3 _
aw

-

CE
~

LL]
F--

-

CE
-

I -

_

~

|!0. i! i i i i see -2

0. 1.5 3. 4.5 6.110'
TIME (SEC] ricuae 3.1.1.1 - s2.2

_



.

N8 bas
a

-

u
'

i

m Os

0s
1K x

R 2 .

B 6
' u08M i

T1
S S R

2 C E
- 2 P T s

T L- A
1 WL F

+- 2 3DIIS/ .

0 3 ECCCy 2R0 EPPPa u s
C-
I

FHLLSW5 P i
-

.

B0 L i2 3 u s 5
1

-
.

1.

4 ,.
s

3

2 c
3 a

u
a c

i

r
t

s

2 O
2

.
I n

3
)

i

C
E
Ss
C

3
2

u

Ei

M
I

5.Ts

s' i

1

a

a
- '

o
i(
i

3

' |

,
' 4 ' 4 " I

s
i

5 lp,3@a# '

!! I i .

'

.l1

g i|| l|.'

'

f'l , I',!?l '

s . i iii' -

,i| ,}|- -

5

|1
- - - - - - - - t .

O5 05 ..

00 1 .

1 01
x

LF11 zoJ_ LL- LJ

IcoJ._"
oJoAhe

- L
Lt

.



,\ ,.
_; a L;

2 2

BWR/l4-218
'

O.500 FT2 STM0 BRK
LPCI + LPCS600.
i STEAMLINE

' 2 ADS
a BREAK

|

1

400.-

U
LLI
CO M

?TN 3

Oz a

"CD a
__J s
m

I

LLI 200.
H .._ ,
CE -

CC _

Z
~

g _

__J
-

LL -

_

0. S ' I 2i i :-am i i a e a a o sare 3 -2,

0. 1.5 3. 45 6. x10"" ' ' ' ' ' - ' " "
TIME (SEC)



8

20L58> ,
.

m
1

e'
0
1

K x

R .

B 6
N

0 O
8M I

T T 1
1

S S A
2 C L

- 2 P U
T L C

1L F R
/ + I

s.0 C 2R0 I E s

W5 C R
-P.

1

B0 L 5 1
2

.
.

1

4 .

1
.

3

e
a
u
a

1 n

1
_ 9.

3
_ )

_

_
C_

E
SJ

_

(
_

1 E
. M
_

I
. 5.

- .T3-
.

1

t[ ,i

i

i

\

1 n

]
|!i! lh

.

\
' !

4

I
1

I
:

.' |

k
1!

i

1

b i

1hi i

.

1M ~
,

' - - I1
!

i| - _ _ - .

#i O
. . . .

8 0 y 0 q
-

1
x

LFECC ZED J_ LJ- _-

CLtNZCQ J_ -JILo- t t

_ _

$M



. .. , . ,

( ),.L.) <J R.

BWR/L4-218
0.500 FT2 STM0 BRK
LPCI + LPCS2

12
x16 i VESSEL TOP e FEAD

2 FUEL

2

0.8
-

[LL_ 3
u ,

m
-

to
.

2 xo r-. _

,
"

>

LU
cc 2

D 0. tl
p_ _ .

CE -

CE _

I
- a
- b- 2 2 i 2 i2 2 2 , , ,x

LtJ
-

F- -

_

~

|''''' ' ' ' " ~'

0'O. 1.5 3. 45 6. x10'

TIME (SEC] ricuae 3.1.1.1 - s2.8



-

z ,E 8> a a.

m e'
0

,
1

K x

R 2 .

B 6

0 M
8M U
1 T N

S S RE
2 C EL

- 2 P MP ,

T L O
1L F CR 2

/ + NE 7

0 WW .

2R0 OO sI

W5 C DL
-P.

B0 L 2 5 1
i

.
. 1

4 .

1,

.

3
2

c
a
u
c
i

r

,

2 o.

3
)

C
E
S,

(

2

E
M
I

5
, .T

~
i

1

2
,

,

\ i

,
1 I

\
i

i

i

>

i_ -
i

( _ _ _ _ - - ~ _ ~.

.

"O e-.'

0 0 o 0
0 0 o
6 4

Z jN]F0- -Q_J_EIyZ)L_
3

~ L.
.

::

e5
.

)



-_. .. __ ._ __- _ _ _ . - _ .

w x /

BWR/t4-218
0.500 FT2 STM0 BRK
LPCI + LPCS1''

;
1 CORE

!
2 LOWER PLENUM
3 BREAK

,i

0.6L
! 3

?!> 8,.
-

s:g
y;$ t'

' a
s

4

5

0.2
3
_

>- _

l--
7

~ ;
d " -@ : L;32 1 32 1 32 1 32 1 32 1 32 1 32 1E
D -

C3 -

_

~

Ii-0.2 ' ' ' ' ' " ~'
O. 1.5 3. L1. 5 6. x10

TIME CSEC) FIGURE 3.1.1.1 - 52.8



,

'

BWR/4-218
0.005 FT2 SUCT BRK
RCIC + LPCI + LPCS

x1 SYSTEM PRESSURE
:

wtTH ST U C K, OPEN H E lie F V ALVE'

I

1

0.8 -

z

m ,

[ CE ! $>
t a

$ ~CD E
C_
m

0.4
i

LtJ -

CC -

~J _

Cn
'A I

_ i i i i i i i

CC
- f

Q_ ~

-

'

0"O.'''iI''''.5
* ~2

1 3. 4.5 6. x10'

TIME (SEC) ricuat 3.1.1.1 - s3.1

O O O



- - -s ,-

_ , ,
-~ ix,, s

2 2 2 2 2 2 2

/ BWR/l4-218
/ 0.005 FT2 SUCT BRK

.,

i RCIC + LPCI + LPCSt i60.
1 LEVEL INSIDE SHR0t'0
2 LEVEL OUTSIDE SHROUD

! WITH stuck OPEM RELIEF VALVE
2

11 I 1 1 1 1 1 1 1
, ;

.

1

40. r-

|>
'

|
i- ! > gi

Er L 8'

2

LL Tu g
g3-

>

_J
LU
> 20.
LL) - 84r

_.! _

~

CC
_

tu
-

F-
T

~

Z -

_

~

iIiiii sare -20. i i i
30. 1.5 3. 4.5 6. x10

TIME (SEC) F1cuat 3.1.1.1 - s3.2



_ _ - _ - -- - - - - - - - - - - - - - - - - - - - - - -- -- -- - _ --- _ _ - - _ _ .

' 3 1 3 3 3

| 'L' BWH/L1-218
~

0.005 FT2 SUCT BRK
;

i

RCIC + LPCI + LPCS

x10 1
-41. 5 '

,i FEEDWATER4

1 2 RCIC:

3 LPCI
' u LPCS

s SRV:

!

i a WITH STUC K OPE 9 REL.t E F V AL.V 6

i

y
,, ,, ,, o

LJ
LLJ z

(J)'

s g
i tN i

EE 3,

CO 8
d ?

#

LLJ 0.5
F- -

E -

1 -

s s s s s s

'X
~

h

--

E3 ;

\
- \2

l''S' N I ''2r i i 22 i2 i2 12 i2 sm i 2 -2

0'O. 1.5 3. L1. 5 6. x10

TIME (SEC) FIGURE 3.1.1.1 - 53._3

O O O
_



- . - _ - - . . . --. .-

'O. O O
,2 2,

BWR/4-218'

, ,

0.00S FT2 SUCT BBK.

RCIC + LPCI + LPCS
60n'

"'
i STEAMLINE2

i 2 ADS
t 3 BREAK i

,

WITil STucr. o PEN REL LEF VALVE

|

2i

i

1400.,.

LJ' i

LLI -

\ Cn m ;

,i t x 8
'

| '$.Z- b
'

:
i CQ 3 !

i _J s ,
'

|
m

L ;

LLI 200. !,
~

1H- --
,

cc -

.
CE _

\
'

_

| --

7
| EJ

~-

!

!.
,_j

_

i

_

3 3 3 3 3 3 3

| i i 2i lin i i i i i i i N 1 -2

i 0'O. 1.5 3. ti . 5 6. x10

! TIME {SEC) 5"" ''' '- "
.

i _ - . _ ___



I t

;BWR/ti- 213 !i i
'

1' .

0.005FI2SUCTEjAK
RCIC + LPCI + LP'CS

8.
i RECIRCULATIONx10

l
id : T >l ST o c W. oPEM RE u E F V A L.VI

|

1

Ll .- i

o
'

LLJ
>D t Y'

LN !isr 4 x
00 t a
_J Jj l' si

v L
g

1

! J I
.

fdT '
-LLJ 0.

& I:

T -

i f: ";
; CC __ , ;

1 1_z
-

,1 __ 1_ 1 1 1

| o -

-
,

LL -

i
-

i

SAFE -2-l{ , 1 I i l l i l l I I

_ t4 5 6. x100. 1.5 3.
FIGURt 3.1.1.1 - 5 3.$

TIME (SEC)
i O O O

-

.

(



,,>.

, s
i ta

BWR/L1-218
:-

ja 0.005 FT2 SUCT BRK
'

REIC + LPCI + LPES1.2
x10 VESSEL TOP e HEAD3

2 FUEL

2

WITN ST VC K oPEN RELIEF VALVE

0.8
-

1
2 x

m

f LB ?
'

.nu
"O ai

s-

LU
cc
D 0.4 '

t-- -- \
CC - )
CE _

1
-

? 1 1 1 1 1 1

- -

2 2 2 2 2 2 2

Lu
-

F-- -

_

~

|,,,, m -2

0'O.
' ' , ,

1.5 3. 4.5 6. x10'

TIME (SEC) FI URE 3.1.1.1 - 53.6



-- - - - .-- --- - -- - --

| ! BWR/L1-218 I

, i 0.005 FT2 SUCT BBKi

RCIC + LPCI + LPCS'

600.| i 00WNCOMER
2 LOWER PLENUM

;

?
-

i 2
3

i
'

WIT H sivcK oPEN RE t tE F VALVE

i y
'

'

L100.
-

1 i
2 t t-

. E i

: CD E
,f-J !
< s: N
"J a

!,

CD
t-

! ,J

200. % ,>- _
i i i i i

Q_ _.

__J _ a

CE
_.

.

~C c

p _

2 2 2 2 2 2

Z
-

LLJ
~

_

0.'iiii|,,,, m -2

0. 1.5 3. Ll . 5 6. x10'
''"""' '' ' ' - 5 7TIME (SEC)

O O O



_ _

O O O
~~

l 'BWR/t4-218
^

!
; 0.005 FT2 SUCT BRK,

: i
: RCIC + LPCI + LPCS: 1.

CORE '

2 LOWER PLENUM
3 BREAK

:

i

a

j M4TH STOCK OPEN ILELIEF VALVE
i
4

,

0.6,

:

i |
!

|

i 5
: - ; 8 i
i a i i

e ,

O"*
: I
i i P,
i >.

; I

: I
I

i 0.2 '

.

.I >- '

: H- ._

! ~ l

d ..- 3?. 23 1 23 1 23 1 23 1 23 1 23 23 1m

i E ii 3 -

; O -

3 _

4

I
~

|,,,,-0.2 1 I , , m -2

| 0. 1.S 3. L1. 5 6. x10'
TIME (SEC] ricuae 3.1.1.1 - s3.a

4

f



. _ - - - - - _ - - - _ - - - - - - - - - - - - _ - - . -. . - .

.

i!

!

BWR/L4-218
i !

0.001 FT2 SUCT BBK
LPCI + LPCS,i: i,

x16s- 1 SYSTEM PRESSURE
;

|0
t,

I

WITN ST L ex OPE N RELI E F VALVE

1
|

o.e! \
: y

!

?~:

i a CI- ,g
, - -

(B 1 O
*

CL
-

i

i 0. L1
LLJ --

I _

'D ._ I

(D
_

Cn i i i i i

(1-
- j

CL -

/L 1
;

~

!I iii i :nre -20. ! I i i

0. O . t1 0.8 1.2 1. 6x10

TIME (SEC] '' o"R ' 3 - ''-54'

O O O



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ - _ ___ _ ____ - - _ ___ _ _ - _ _

F
a O

? , 2 2

!. | BWF1/4-218.
,,

,

10.001 FT2 SUCT B'RK-

LPCI + LPCS
60'

L VEL INSIDE dHROUDi
'

2 LEVEL DUTSIDE SHROUD

- WITH ST ucW. opEM RE Lt EF va t.v g

1 !1 1 1 1 1 In n [ pa

ib \ h j
40. i \ ( - g

WH, : e
I \ '

j 3.- ,

k- N & @
' '

i[[ $ __OLL. t f4 f b

I NJ y y-

I "
'

: __J
'

i LtJ '

> 20.
uJ 34F

_J L
L

I L
Lt.J

t i._..
-

'cc
__s

?~

It |! I I ' * ~'

0'O. '''.4
-

0 0.E 1.2 1. 6 x10
FIGURE 3.1.1.1 - 54.2TIME (SEC)



.__ _ _ _ . __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ ___

! k . L_ . [3 W R '/ y - 2 j j '3 '

'
O.n01 FT2 SUCT BRK'

x[{.:
_ . . - (_4 | |LPLI + LPCS.! !

1 -,-
! FEEDWATERi

! e HPCI
3 LPCI

i u LPCS
. s SRV
1 i
1

4

'

WIT A STVCK oPEM RELLEF VALVE

1. -

t ,

LJ
___

* --+ " *-

,

. LLI i,
5 2i 1. to

%N | 0,
:Y: I 2
Q] a
._J >.;

,|
4 m_.

t

i,

| ! L1 0.5
|

i ' T, a_

(.
. s s s s

~
s

,
- I f

6 t- /
H LX /

'
-

f[t IDi ' -g w 2 : 2 i 2 i 2 mi +
0'O.

1 91 '
0. l4 0.8 1.2 1. 6x10'

FIG'JR E 3.1.1.1 - 54.3TIME (SEC1

9 9 9



. . - _ __

O O O-

: 2 2

I |
i

BWR/t4-218i
i } l

;i !
! 0.001 FT2 SUCT BRK

{ LFCI -+ LPCS
G00. -t

! i SlERMLINE.

: ADS
3 BREAK

'
i

wsTH STucg oP E PJ RiblEF VAL.VC
,

i

t100.L -

! --

U |
uJ

1

00 -

j, 'N !

e- 3

: w 2_ , m

D | C
: _1 a

>
-

,

t

L LJ 200. '- r
-'

+ -

CE .__

i

CC

7
-

g _ ,

s . .. .e i'

! ._J
-

LL
-

,

;
_

' 2 '- 2b " 2"2'0. E-"-r4 i ! i" "t-A ' 2J> " 2----4

| 0. O . tl 0.8 1.2 1. 6x 10'
'

'' ""' ' ' ' ~ 5' 'TIE (SE)
.- . .



_- - - - . ~ _ . -.

1

i 4 Rj,'!R / U.._ 7 1 p
'

.t .< c_ 2 u,L. j-
,

,

! ! ; 0. 001 r:T2 SUCT B;RK: ,

! i jLPCI + LPCS
J

B. h i RECIRCULATION'

x10 i

i n
8

i
! i

o

i WlT H ST O t. V. OPEu Rett E F VALVE
i i I

t ; I
'

|ii

i i

I

y. l k3
.,

|!i o |

i Ltt '
.

2 g' - ii
)reO ik 8

.

s. 4iOr i! i
( " Q3 | l' $

,

J ! $
>

;
i

I
<

. m

|i

i' Ohi' 'F '

I 1A,
l

-.

t ( ( I|11,
?LLJ 0.| -

'l
3

-

! |H - al\m L. I h 4 4 2'

'
E- _ a

2

r
2

. .

2
. .-

_ ,

LL.
- q!|

g _

)
~

[
ii|iiii |I sare -2_y, I i t

0. 0.4 0.8 1.2 1. 6x10
- - - - 54 5''""ETIME (SEC)

9 9 9



-_. _ ._ - - _ - _ _ _ . . . _ _ - _. -- . - _

! O O O ;

'BWR/4-218s

;; .I
i ,!e | | 0. 001 FT2 SUCT B:RK !. , ,

| .' | | LPCI + LPCS !
|

|
'

x10 i VESSEL TOP e HEAD
! ! 2 FUEL
i i'

i j

, wiTR STo t.it oPEM REuff VA LvE !
1

.
'

i i a

! ;1 '

! I

i 0. S i-
| ii

;

!
| LL

|
1 '

I i $
h LD | b I 8!; Lu_J i L, -

: 00 K,'

~. ,hi i :; --

!

I uJ 2
,

_b 0. ti! N
i F- F \

cr i-
'

,
! CC L

4- -

1! Q._ L_ - 2 .,
. i

i2 2'i-. : ( .

t

LLJ r
I--

"

L
,

;

!

II |0. 1 I i ! I i i S''e c -2

0. O.tl 0.8 1.2 1. 6x10 :

TIME CSEC] FI URE 3.1.1.1 - 54.6
!
!-

, _ . . - . . . . . . __ - . - - . .-. ., ,_. _. . - . _ . - . _ _ . ,



i :
|

I BWR/u-218,

i

'

0.001 FT2 SUCT ERK1

i
| LPCI + LPCS :

'; 600.i
: DOWNCOMER II

2 LOWER PLENUM
r 124

i h

12

| WITA STutt o?6M RCliEF VA LV f

ji l

\
l,

t ] n ,

! 400.I'

I-: i

Z ii

'! 0] = :
. _J 8 i

ii !
9

: . ! 8 'r
"

3] j,

'
- i :

\ t~<e00.
-

, , , ;,
;- - ,

CL - ;
i _.J _

,

CE
.

X 2,

p i- - 2 2 ., 2,

, -

a
LLJ

-

_.

0. I I | '' ,, save -2' ' '

0. 0.4 0.8 1.2 1. Sx10 !-

' ' " " ' ' ' ' - ' ' 'TIME (SEC) l

t

O O O
_ . . . ._



| i|! ! < ,l t I ! ,! |j; it?1 ll i .| , r| | l'-|: i

-

E8Lc8>
2a -

.

-
.

-

" -. o. E
-v

L
i 0

-1A x
_ K v

=! 6
E ,F| e j .

.

E 1

U
T M E .

8C U R

U N u1
S S E E

2 C L P

- 2 P P o 1

T L K4F RK t. .

- / + EEA o = .

RHE T1

R0 - S
OORl

- W0 C C LB 4 -

P T -.

B0 L
-

l 2
_t

i 2 a a -
-

' | !|| 8
_

i 1 .

4 .

5
-
_

-a
1 .

_ . .

1
.

1
_ .

-3
.

E
_

i R _

U
.G

o I

F .

z. _

_8
.

!' : iI! - .

0)

C
E

.i S .

_

(

3, .

.

E-

i' j

%,
M
I

1

.Tt

2 i
0

I

'

'

_ |
1

'

: '

:
'

'

. -o .! i! t! ! i i .I!i.|! > 1 :I< !L > [[. _
,' |-. ~ . .

6 2 20'

1^ . . .

0 0 0
-

T~ -L J_C g O_ -
I

.

-
.

.,1t 1 I|;1,i < i!!I i1' ||i1|ji|,I



: ,!' t , " ' ' ! |

M!%aE "
~

i

* OE 'v 0% 1

K V x

B E .
fl 6B R E

U U_

0 S E-

i8M S R
_

T E J1 P

S S R E
2 C P P

o
- 2 P

T M tl

4F E t

+ T u/ T0 S S
R0 I Y

W1 C S 4 i

P 1.

B0 L t

-
w 5'

. 1
l
L .

s
s

-

1
.

1
.

1
.

3

t
a
u
c

O
i

r

.

3
i )

C
E
5
(

Ei

M.

I
5.T
1

i

.
'

_

i
'

'

_ I

f

,
i

,'
i

\ '

2

_
'

- - _~ O_ _ _ _ .

-
018 L

0..0 0 0
1
x

WE DOWCCJ CL-E nLC (C (

.la- .

.

,



,- ,
m.--' N ,/

2 ? 2 2 2

/ BWR/t4-218
/ 0.100 FT2 STM0 BRK
f LPCI + LPCS

60.
LEVEL INSIDE SHROUDi

2 LEVEL OUTSIDE SHROUD

T

WIT 4 ST ot K OPEM REL IEF VALVC

h 1 1 1 1 1 1 1
'

i

1 1

yo, .

i |-
|

t
..

pO '

;- y,a

Lu } .-

'
"nr

\f 3-

8

_J
L1J
> 20.
L1J Bo 5
__J _

_

CC _

LtJ
g -

E -

2
_

~

IIi i i i i i I * ~'

0'O. 1.5 3. 4.5 6. x10'
''"""' ''' - 55 "TIME (SEC]



3

L' ggR'/Li_218 '' ' '-

O.100 FT2 STM0 BRK

9 LPCI + LPCS
1.5

x10 ' FEEDWATER
2 HPCI
3 LPCI
u LPCS

i

s SRy

&

LJITH ST O CW OPE 9 R 6 LI E l; VALvc

1. : : : : ;- i'
(J
LLj z
CO

Qs'

TN i

SE -3 %
,o g g

_J >
- 6

L1J 0.5
H- -

E _

[ -

s s s s s s

II
-

'

o :
_J

~

LL -

_

~

0. i t 'I N I 12 i ia i 2 i 2 1 2 i 2 i 2 mi -2

0. 1.5 3. tl . 5 6. x10
"" '''- 55-TIME CSEC] !

O O O
1



_

j \ "'re.

.. %'
.

'

2 2

BWR/l4-218
0.100 FT2 STM0 DRK
LPCI + LPCS

600.
i STEAMLINE,
2 AOS
3 BREAK

t to tTH STo c.t. OP EN R E.u E : VAtVE

2

1400.-

(J
LLJ

=>Ln
$;N !-z > ~

CD $
J s

-

LLJ 200.
I- --

2

T .

CC -

__

g ._

g --
i

__

__

0. E i ' " a I i 3n i i si 31 31 31 31 m 3, -2

0. 1.5 3. L1. S 6. x10
'' ""' - ''' "4TIME (SEC]

-



_ _ _ _ _ _ _ _ _ _. . .-

BWR/L4-218
0.100 FT2 STM0 BBK
LPCI + LPCS

8'
x10 i RECIRCULATION

;

I
w t T &4 Stock or EO REuCF VALVE

14.-
i

LJ
lij 1

' z
+ 0 ') 3 g1

Lk li ,

@Z Ey 1 o

___J *
,

"
l

-Ir)$k!
"LiJ 0.

t hF--
i

CE _ li } n
CE _

it

1, I I I
_ 1 1 1 I]

~ ':
_ _ _

__

g _ .

__J
-

LL -

,' ;;,

--

~

i .,. I i i i , sarc -2_y, i

0. 1.5 3. 4.5 6. x10

TIME CSEC) ricuar 3.1.1.1 - ss.s

O O O



'[' C'' C)

BWR/l4-218
2 0.100 FT2 STM0 BRK-

LPCI + LPCS
I

3
x1O VESSEL TOP e HEAD

2 FUEL

wi ra swe. occu uun r vuve
2

0.8
-

Lt
E>

hlb 8 '

wtu 3
ki 5

C
-

7 7
LU
T
D 0.4
|- - \

i

T - \
T -

'

O_
~ '1 ' ' ' ' ,'a_ 2 2 2 2 2E
-

LJ '

LU
-

F- -

_

~

''''|''''
0'O.

* ~'
1.5 3. 4.5 6. x10

" " ''''- "''TIME CSEC]



2W?% 5>
2

2 -

1

9g e

w
y
L
A
V 0

K 1
xR F. .

B
iL
t

6

0 M E
R8M U 1

1 T N M
S RE E

2 EL p

- 2 MP o
T O k

4 F CR cl

/ NE o
T 2

0 WW SR0 0O
W1 0L H

T 1
.

B0 I

t 2 W 5
7

.1
L 5

5

-
2

1
.

1
.

, 1
.

3

E
R
U
G

OI

F
2

.

3
],

C
E
S
C

2

, E
M
I

5.T
1

,

q
'

2
,

,

|

)
i' 2

'

'

2 '

-
'

O_ _ _ _ - - _ .
.

0. . .

0 0 0 O
0 0 0
6 L

1

Ia _ sd F3J - 0m yQ J_EIyZL] _
.

J..
i

- _

t8*;

.!



, ,
. m

- LJ 'q ,:
'

BWR/l4-218
0.100 FT2 STM0 BRK
LPCI + LPCS3 3 3

'

1 CORE
2 LOWER PLENUM
3 BREAK

WIT A sioct op E M R E tti.F VALVE

0.6

. x

O.

L,
#

ai

'

s

0.2
__

>- !-
f- __

~ $
__

1 k B 2 1 3 2 1 3 ? 1 3 2 1 3 2 1 3 2 1 3 2 1
-

E
o -

C> -

_

~

Ii'''.5 " -2-0.2 ' ' ' '

1 3. ii . 5 6. x10'0.
" ""' '''- ""TIME CSEC)



BWR/L1-218
NO BREAK

HPCI + LPCI + LPCS.,

x163' i SYSTEM PRESSURE

1| |,|,|| iY|h.b'N!N!!tY!!|!!|vV!!!!|!NI|!||||Y!!f!||hG |ffNNN!'YNI|||||NINNN|b

L/
0.8

: $-
8 CE h

a~

CD s
Q_
"

l

0. L1
Lu -

|T -

Eh
-

to
-

Lu r-
Q~

-

CL -

_

Iiiii i SAFE -2

0'O.
I I I i

1.5 3. Lt . 5 6. x10

TIME (SEC] scuae 3.1.1.1 - ss.1

O O O
-



o g/ , ,)O w q.

BWR/l4-218
NO BREAK

HPCI + LPCI + LPCS
60.

i LEVEL INSIDE SHROUD
2 LEVEL OUTSIDE SHROUD

y k ylgt
hjg2 , ,,

( Ekhjfv,40.

5. -

TW $
$LL or

_ O_
!"

._J
LtJ
> 20.
LU - 84c
_J -

|-

CC
_

uJ
-

F-
CE

-

Z -

F-
~

I''''.5 m -20. ' ' ' 1

1 3. 4.5 6. x100.
"*" ' ' ' ' ' - "TIME (SEC)



t

's BWR/l4-218 '

)
j NO BREAK

5 I HPCI + LPCI + LPCS
!

,

1t
i FEEDWATER"

x1 2 HPCI
a LPCI;

t u LPCS
s SRV

i

1

| M
i 8

4'

1. c-

8c_) : >
LLJ

**55 s. s s ss sssss s'5 5*s ^hs% * ?Us}y ("3% sssssssss
,s s s s s

(D j%s ? sss5 5 s s 5ss
ss ss s

,

||=Z i .

'

|cm L 5 .

_t | I
'

,

v

j 1 a

l
-

*

LLJ 0.5 -
E '

H-
, >

E '

-

'cc
,l

>

Z !

E) i
'

__l
i

- , ,

.

i

J. a I f-' * i_h .
..

' .1:
. 4i . .:M

'

1 2 58 1 2 sa 3 5 5 :>
'

. i

Q ~ li : s ] ,B t i 11 i sl al 5 :. i,.

0. 1.5 3. L1. 5 6. x10
" "" ' ' ' - '6-

TIME (SEC)

O O O



_- . .. - _ . - . _ - . . . - . _ _ .

pYo ,
x_.Y '% - %} *

I

BWR/t4-218 !
,

<

NO BREAK
'

HPCI + LPCI + LPCS
600*

i STEAMLINE
2 ADS
3 BREAK

:

|
,

I
!

400.-

(J
LLJ z

TW 5CN L '

*Z O
co a >

*J :
.

t,
-

I

LtJ 200. !

H- -

E r
,

_ ;cc
,

!! Z
~

o __
>

.

g - '

,

, .

1 --
1

| ,.

. ' 'S' ' | ''' ' 3 ' ' ' ' ' ' ' ' "' ~* ''

O'O. '.' 4.5 6. x10 .1.5 3 ,

TIME (SEC) ricuat 3.1.1.1 - ss.4 -

_. - - - - -- _



,

| ! i

iBWR/u-218i

NO BREAK,

|HPCI + LPCI + LPCS
'

x10 i REEIRCULATION

1

8
b

4. ''h 5-

i*2 ,2 1i

ii]' 2'' '
titi,9,i,ii it it it i iii i1,3 ,,,,, ,,11,

CD I ! i i i

'
t, n1 , ,

3 g

f*fi !{ ;![[l {Md'sMh|hMij
''

Q] ;l ( #'
l 2 a

,

. h ! ['

l(
(d

.l"

} 'Iff0!I, pha V>

b 5 d
't'}

LLJ 0* '

I J
' fp_ _
;

,

E -

Q- _

,I
_ : t

EJ
-

l
i

_J
-

Lt_ -

_

-

_q, iiiiliiii sm -2

0. 1.5 3. 4.5 6. x10

TIME (SEC) ricuat 3.1.1.1 - ss.s

O O O



_ - - - - _ - - - . _ - - . _ . .- - .--- - - -.-.-_

.

9

! 9 9 O |
4 i

..

i
1

i BWR/u-218
,

| NO BREAK
! HPCI + LPCI + LPCS
i 1.-2 i

! x10 -,
i VESSEL TOP e HEAD !

j 2 FUEL r

! L

i

1
: .

l

>-

| i

!i a

!
'

! I i

| 0.8 '

z >

j $ i
I ^

! LL. 6 '

O irLD a ;a

|
gLLJ >, >

~o A 2 2 2 2-
, g , - .

-- =-
,

LLJ
[-CE

i 3 0.4 !
H- - !
CE -

i CE _

| LLJ
_ f: CL
-- ;

I
LL]

~ |
i

F-- -

i
-

:
s -

fli'''.5I 0. ' ' ' ' I m -2
'

O. 1 3. 4.5 6. x10' i
,

TIME CSEC) FIGURE 3.1.1.1 - 56.6 |
'

i - . - . - - -



zSi%5>
2
-

i m G,

0
1S x

p .

P 6
L

M
8 + U

N,
1

R[I

2 C EL

f
MP- P

CRf | .

OK L
4 A1

NE/ E + WWRRB 7OOI
.

DLW C s
sO F

/BN H 5 -i2

|

1
4
L .

1
.

1
.

3
-

, e
\ - a

f
,

\ u
c
i

r

, @
.

, 3
)

C
E
S
(

,

,

E
M

" I
5.T
1

'

'

,

'

'

|

'

'

* V '

'

9- - ~ _ ~- _ _ - .

"O. . .

0 0 0 0
0 0 0

1 26 l

E - J_J_CTFZbEOJ_iO&0m
-N >O -

t



o ,,) %.I )Q_

' BWR/u-218
NO BREAK

|y3
_

33 HPCI + LPCI + LPCS
f

'
' 4 i CORE,

H 1 2 LOWER PLENUM
: 3 BREAK
.

t

i
1

f
,q

r

0.6 -

;

| !,,
i 2

, II $i
>

i
I 3 %s ,

| 0u

| E

0.2 ,

J.I
>- _ ;

'

F- i
H u sJ )At 3 2 i 3 2 , , m , ,_ . . . m . i a . . . a . . . .t. . . . . , ,at , A ,huun._ i 23 i 2 s . . , ,2 . . . . . . . . .'a..... ..t. .. h Ai u

E
2 - l

.

O -

_

'

|''''-0.2 ' ' ' ' * -2

0. 1.5 3. Ll . 5 6. x10

TIME (SEC] ricune 3.1.1.1 - ss.8



k %a8 '
~

i

" O
S 0
E 1
1 x

E u .

N u 6s

U m
S i

8 S o
t

E1
S R T

A2 C P
- P 5

K L M
l bA E At

/E + T
R S L

RB I Y A 1

W C S o i
.

w 2O P A sBN L m 5i

. -

4 1
.

1
.

1
.

3

ei a
u
c
n

O
.

i 3-

]

C
E_

S
(

i E
M
I

5.T
1

-
-

'

-

- '

-

- Ii

-
-
- I

I

'
ki

k'i
I '

$
- g i

I

h-

ig t

i

i

YI '

Y _ O_ _ _ _ - _~ .

|

i O8 4 .

0..6 0 0
- 1

x

OJ LuC-JE3D(C b ~Q CE nLc~cCm-
-

_ i$a-



O O O
, , , , ,

f BWR/l4-218
NO BREAK

LPCI + LPCS60. r
i LEVEL INSIDE SHROUD
2 LEVEL OUTSIDE SHROUD

1

MAMWAL Ab 5 AT to *WuTES

14 R 1 1- 1 1 1 111 1 3

P l
i

'

'
L10.

.m
-. i =

1. - Y
@- 0| r- 4/LL _r4r 0_

< C

_J
Ltj

> - -20 ; -
g - ~,, __ . _ .

__

. . - - - - -
_

CC [
tu

-g
CE

-

Z -

_

~

I ' ' '

'.50. ' ' ' ' SAFE -2

0. 1 3. L1. 5 6. x10*

TIME- (SEC) ricuae 3.1.1.1 - s7.2



3

h BWR/4-218
a

| | NO BREAK1

15|
LPCI + LPCS

' '-=------l--- - 3----- ---2---- - ' - -

A
[ ' i FEEDWATER

x1 j,
4 2 HPCI
I 3 LPCI'

LPCSu

s SRy

i
f MMu AL A b 5 AT to MINuif. S

.

4

1. ,-

( < u u a a u 6

g ,

[ LLJ f9qshnis
*07

;g N
.

! $--

L.1 :

CD ! ~

bJ l
l ! !

"
,

'
i

\ 1

LLJ 0. 5! |
' ' '

F- : !
'g ;

cr~
l

7' LD
'

E5 1!p
__J

' t I

LL. !
'

';
,

E |
,. .

k i,L i, II | 1 3 5 1 2 5 1 2 5 1 2 5_._ 1 1 5 1 ? 5 SAF E 1 -f
{,

O. 1.5 3. Ll . 5 G. x10

TIME (SEC) FIGURE 3.1.1.1 - 57.3
-

9 9 9



- _ _ .

O @ @2 2

l' BWR/Li-218
I

NO BREAK

LPCI + LPCS600.
t STEAMLINE
2 AOS
3 BRERK

;

Mapuat Ab5 AT to miontTES

2

L100.-

,' CJ
t LLJ

> s to $w 8.
I 2 L.

CD
_J $
m

LLJ 200..

I- - f
i E -

: CC L

~~<
~

j
--

ED .~
__J
Lt._

-

,

_

0. I ' ' 2 ' I*'''.5 ' ' ' ' ' ' ' ' *

O. 1 3. Ll . 5 6. x10
,

-

TIME {SEC) ricuat 3.1.1.1 - s7.4

:



I BWR/L1-218
'

|.

|
NO BREAK

LPCI + LPCS
6.

x10 RECIRCULATION

t m uuat 4 3 s ,w .. mmes

'
I

Ll . '-

L)
LLI

1 xacn ,

D b,
. !' t

1 :!it 6 7|

GJ ||! a,,
i i s"1

| {:,j|[i ti ii i 1m

y M i 2

;g'I),
.

.!! q'
LLI 0. -MI '

H -

d i
-

E _ > !
i

'
,

T _ | |
|

,

i i i i i i- y,

x
_

t

O
~, ;

i d '
s

u_ -

;p, -g - i

i-
_

_ i ,1

-l{ , I _l 1 1 Ii :1 1 1 I SAF E -2

0. 1.5 3. Ll . 5 6. x10'

TIME (SEC] ric,aac 2.1.1.1 - s7.s |
|
'

O O O



. _____ ._ _ . _ ._. __ _ -__.-_ __- _ _ __._ . _ _ ._ -_ _ _ _ _ _ _ . _ _ _
-

--

-

t

@ 6 9 |.
.

BWR/14-218 i

NO BREAK t

'LPCI +'LPCS
1.2

i VESSEL TOP o HEAD jx10 ,
'

2 FUEL !.

!
!

maw a t Aos 45 io miouits

2

I

0.8 r

- ,

.' != ,

La B;

(-ISW L i

i o
2 3' 1 0

! tg-
,"
:
,

j LU ;
,

i CC '

! J. 0. tl i
j F- - >

| E -

2
-

| CE _ x |

I -

Ii ,i

! I
-

U
-

1
_

i2 ,
,

i Lu
- !

''

F- -

|
-

)
~

l '''iI'''i * ~'

0'O. 1.5 3. L1. 5 6. x10 !

iTIME (SEC) ricuar 2.1.1.1 - s7.s
;

-_ _. _ _. ._. ,-_ _ _ _ . _ . __ . __ _._ __.. __ _ .m. . - _ - . _ _ _ _ _ , . _ . _ . . _ . _ _ _ _ . _ . , _ . . . . , . . _ . _ . _ _ - . _ . . _ . _ , , . . , . - . . _ .



BWR/L1-218
NO BRERK

LPCI + LPCS
600*

00WNCOMERi

2 LOWER PLENUM

I

M A NU A L. ADS AT to MINUTE $

400.
-\-

r
mC 1 Mp

i

six | e
o !,

i i sF--- >'

b i

f"

200
b - _1

1 2 2 2Q_ _
.

.

_J _.

E
_

,L _
~ 2

2 2 2 2 2 2

z c
'_L1J

~

0'O.''''I''''.5
" ~'

1 3. 4.5 6. x10'

TIME (SEC) nouae 3.1.1.1 - s7.7

O O O



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

, c,
, , , _

'\,
_ __

[ ' _ . ''s -s._

BWR/L1-218
'

NG BREAK

LPCI + LPCS." '
1~

i i CORE
i 2 LOWER PLENUM

3 BREAK

MAMu4L ADS Ai to Mi wuTES

0.6
|

=,

i !

8

k
=
>

0.2
>- ,

F--
h D

d kk" ::h ::sidd. 9 2 1 3 2 1 3 a 1 3 2 I 3 ? I 3 1 3 2.

E_ ) _

g _

-.

-

|,,,,-0.2 , , , , m -2

0. 1.5 3. L1. 5 6. x10'
TIME (SEC] ncuar 3.1.1.1 - s7.8



-- - - --- - - - - - ---- -- --- - - - - _ - _ - - .

'

BWR/l4-218
NO BREAK

LPCI + LPCS1.2
SYSTEM PRESSUREx10 i

hfINiffshifkdIk$$hf. k

MANUAL Ab5 AT LEVEL g

,

0.8

$- he cc s
H I (
@

"
Q_
v

0.4 -

LU -

Q- -

-J . . _

(D
_

Lu
_ ! 1 1 1 1 1

Q--
- f

CE
-

-

~

|''''O. l i i i ' SAFE -2

0. 1.5 3. 4.5 5. x10'
TIME (SEC) FIGURE 3.1.1.1 - 58.1

9 9 9



,. . . ..-..z. . . . - --

O,,- .
.

u O
2 2 2 2,

~ / BWR/L4-218
NO BREAK

'

LPCI.+ LPCS
60. <

i . LEVEL INSIDE SHROUD
2 LEVEL DUTSIDE SHROUD

]
2

MAwuAL ADS AT LEvE L. I

11 1
~

1 1 1 1 1 133 11
1,: *

1

6 ?

'
'40. ,o m

fN ''

h% ,I E
,

,-
4, i- i c ?

h1 y_i S ~ LJ_ 54r !

7 2 gm,

f s
'

_J
. LU
> 20.:

LLJ- -EAF'

. _.J -

-

0:
Lu

-, g
i 7

-

. g- -

-

|'I " ~'

0'O.
'1' ' ' '

1.5 3. 4.5 6. x10

TIME CSECl ricuat 3.1.1.1 - s8.2

_



@?xa8' 2
-

, s

i

e

O
r
n
s

'
0
1
x

' |

2 .

6
L , s
E
V

8 E
i

L
1

S R T
2 C E A

- P T 5
K L R b4A W A

'
2

/E + DIIS
R ECCCV L s,

RB I EPPPR A
U 2W C FHLLS N .

O P
i aABN L si 2 3 u s M 5

. -
A
L 1

'
.

1
.

2
1

.

, s 3

e
ai u
c
n

'

O2

s .

3

Oi

E
S'

(

2

s

E
2

M
I

5
' .T

ll! 1
t

3 h 4 3 ' 3 '

i
s

3~
% L

2,
s

e
i

I

W: .
, ,

I

! a l'

6i
! .

!i' ,

w1 l' ,

,;1

sf!
||

|LLL ;; i ; ,

'O OJ : | .
. .

bI
55 .

01 .

6 01 1
x

X J J_ LE_LJU ELLWNrCO J_ - U 7C- Li '

5e
.



-

z@t,e8",

'
'

'

,G ".

'
0
1

\ x
' .

L
6(

v
i

8 ( .

'

1 T
S E A

2 C N $
- P I

b
K L L A

4 A M Kt

/E + A A '
L

R ESE ARB TOR uI

W C SAB M
O P A '

M
4BN L i2 3 5 s
s.

i
t -

i
.

' i
.

i

.

a
'

t
a
o
c
n

,G\ '
,

.

3
' O

E
. S

(

'

' E
M
I

5.T2

, 1

,
,

2 '

2 '

'

2

'

I

'

!

'
'

. __ ~_
'

). _ r_ I .

- w O. . .
'0 0 0 00 0 0

6 21
L

JJnLLcNzDJ.m JL;_ECC 7ggLLt t
C _

.&8
: | L



BWR/t4-218
NO BREAK

LPCI + LPCS
8
ix10 RECIRCULATION

mauuat au s A, utvce i

4.-

LJ
LtJ

, .j
. u3 m

!aN ,'i 1 i

3x ?n :
CO '!!i a

' i ,,i'i !_.] j"' '
i

, ,il ,
I 1 1

o! 'tI i

1v ,
4

,

i

k.IT U ' l
' qo ;

L1J 0. - bi 4 Lh - c'
n -.

|
C - h

'
:

.

CC -

i n
, i i i i i i i

, ,
--

~

|t

w -
9)__J

~

i
a t |,

'

t

-Q, I | | 1 I I I I E ~2

0. 1.5 3. 4.5 6.x10
TIME (SEC) ricuac 3.1.1.1 - sa.s

9 O G



z0 bag
2
-

'

),L E
F
A

,, S
3

i

D 0
A 1

xE l
.

H ,' 6
Le C

8 v
P G

L1
S C

2 C T T
A

- P i

K L L S
4 A E Dt

/E + SL A
R SE L

,

RB I EU A
UW C VF 6
NO P sABN L si 2 M 5

-.
i

L 1
t

.

1
.

1
,_ .

3

e
a
u
c
i

r
1

\G-

,

.

3
)

C
E-

'

S
(

2

E
Mi

I\
5\ -J .T) ? L

- 1
i- '

\ '

I

i

2 I

'

'

i

'

L _
'

) - - _ _ _ - - _a,~ 2 .

02 8 1
t

00 . .

1 0 01

x

DWOm LCDFcCLCXbW_ ILC - CILL 1_
L
t L

S0



- - - - - - - - - - - - --- --- .- -- - -- -- --- ---- -- - - . _ - _ . - _ . -

BWR/L1-218
NO BREAK

LPCI + LPCS
|

600.
t DOWNCOMER
2 LOWER PLENUM

'2
5

,

MANUAL ADS AT LEVE L I

400.
'~'

!I
'D z

i _J El

?M; x s
g=3 y

F- a
>CO

l\-

200' C- -
, , i i i t i-g_ _

__J _

E _

I
w -

2 N2 2 2 2 2 2

Z
-

LL)
~

._

~

0. ''ii|1 i ii m -2

0. 1.5 3. 4.5 6. x10

TIME CSEC] ricuac 3.1.1.1 - sa. 7

O O O



~

'

o - o '

fo-
: . BWR'/l4-218-

~

NO BREAK }
< '

s m.3 3 3 LPCI +1LPCS11,

i CORE !

LOWER PLENUM
'

2

3 BREAK .!,

t,

ma uva t a s ur uvet i

1

-0. 6

5-

,#
6,. 8

.8 4 :
.

C i

g :

>

01

. 0. 2
-i.

'W..-

-

F- .

H. , ;

I.,a . ,,' ) '^'

. - -

({
- - B ! 2 3 -1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

D - i
.g. _

,

_

-

.|'''i
_.

-0.2 ' 1 i> - we -2
0. 1.5 3. L1. 5 6. x10'

TIME 1SEC) " = 3. u .1 - s a. 8

!



) ],
,

BWR/6-218
Figure 3.1.1.1-59.2 WATER LEVEL VS TIME FOR A 0.005 FT2 SUCTION BREAK WITH

RCIC + CRD SYSTEMS AVAILABLE.
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! Figure 3.1.1.1-59.3 SYSTEll FLOW RATES VS TIME FOR A 0.005 FT2 SUCTION BREAK
WITH RCIC + CRD SYSTEllS AVAILABLE.
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Figure 3.1.1.1-59.4 FLOW RATES VS TIME FOR A 0.005 FT2 SUCTION BREAK WITH'

RCIC + CRD SYSTEMS AVAILABLE.
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Figure 3.1.1.1-55.5 NATURAL CIRCULATION FLOW RATE VS Til1E FOR A 0.005 FT2

SUCTION BREAK WITH RCIC + CRD SYSTEMS AVAILABLE.
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Figure 3.1.1.1 -;3. 6 TEMPERATURE VS TItiE FOR A 0.005 FT2 SUCTION BREAK WITH

RCIC + CRD SYSTElls AVAILABLE.
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BWR/6-218

FIGURE 3.1.1.1-60.1 VESSEL PRESSURE VS. TIllE FOR A 0.001 ft.2 SUCTI0fl BREAK
tilth HPCS SYSTEti AVAILABLE
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BWR/6-218
FIGURE 3.1.1.1-60.2 WATER LEVEL VS. TIME FOR A 0.001 ft.2 SUCTION BREAK WITH

IIPcs SYSTEM AVAILABLE
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FIC JRE 3.1.1.1-60.3 SYSTEf1 FLOli RATES VS. TIf1E FOR A 0.001 ft.2 SUCTI0f1 BREAK WITH

IIPCS SYSTEf1 AVAILABLE
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BWR/6-218

FIGURE 3.1.'.1-60.4 FLOW RATES VS. Til1E FOR A 0.001 ft.2 SUCTION BREAK WITH
HPCs SYSTEf1 AVAILABLE
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BWR/6-218
FIGURE 3.1.1.1-60.5 NATURAL CIRCULATI0li FLOW RATE VS. TIltE FOR A 0.001 ft.2

SUCTION BREAK WITH llPCS SYSTEtt AVAILABLE
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BWR/6-218
FIGURE 3.1.1.1-60.7 ENTHALPY VS. TIf1E FOR A 0.001 ft.2 SUCTION BREAK WITH HPCS

SYSTEf1 AVAILABLE
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BWR/6-218
FIGURE 3.1.1.1-60.8 QUALITY VS. TIf1E FOR A 0.001 ft.2 SUCTI0ft BREAK WITH HPCS

SYSTEf1 AVAILABLE
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BWR/6-218

Figure 3.1.1.1-61.2 WATER LEVEL VS TIME FOR A 0.1 FT2 SUCTION BREAK WITH
ONLY LOW PRESSURE SYSTEMS AVAILABLE.
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Figure 3.1.1.1-61.3 SYSTEM FLOW RATES VS TIME FOR A 0.1 FT2 SUCTION BREAK
WITH ONLY LOW PRESSURE SYSTEMS AVAILABLE.
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Figure 3.1.1.1-61.? FLOW RATES VS TIME FOR A 0.1 FT2 SUCTION BREAK WITH ONLY
LOW ~ PRESSURE SYSTEMS AVAILABLE.
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Fioure 3.1.1.1-61.5 NATURAL CIRCULATION FLOW RATE VS TIME FOR A 0.1 FT2

SUCTION BREAK WITH ONLY LOW PRESSURE SYSTEMS AVAILABLE.
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Figure 3.1.1.1-62.7 ENTHALPY VS TIME FOR A SCRAM AND ISOLATION WITH A STUCK OPEN
RELIEF VALVE AND RCIC + CRD SYSTEMS AVAILABLE.
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Table 3.1.1.5-1

MODITICATIONS TO APPENDIX K MODELS
USED IN ANALYSESg-~)sL

Appendix K , Guideline Analyses

1. Use SAFE /REFLOOD models Use SAFE model only

2. Use 1973 ANS+20% decay heat Use 1978 ANS decay heat

3. Use a core spray heat transfer Use a core spra heat transfer coefficient
2coef ficient of 4 BTU /Hr-Ft - F. of 12 Btu /Hr-ft - F.

4 Feedwater ramped to zero in one Feedwater controller is modelled.
second.

5. One automatic depressurization All automatic depressurization valves
valve is assumed unavailable. are assumed available.

6. Safety relief valves modelled at Safety relief valves modelled in
one set point. three groups.

7. Calculations start at scram water Calculations start at normal water
level. level.

8. Scram assumed on low water level. Scram assumed on high drywell pressure.
in
i. ) 9. Offsite power is assumed unavail- Offsite power is assumed available.
' ' '

able.

10. Emergency core cooling water assumed Emergency core cooling water assumed
at 120 F. at 70 F.

11. Control rod drive flow assumed Control rod drive flow assumed
unavailable. available.

12 . Reactor core isolation cooling Reactor core isolation cooling assumed
assumed unavailable. available.

(3
\m l
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Figure 3.1.1.5-1.2 . WATER LEVEL VS TIME FOR A 0.1 FT2 OUTSIDE STEAMLINE BREAK

WITH RCIC + CRD SYSTEMS AVAILABLE.
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Figure 3.1.1.5-1.4 FLOW RATFS VS TIME FOR A 0.1 FT2 OUTSIDE STEAMLINE
BREAK WITH RCIC + CRD SYSTEMS AVAILABLE.
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2

Figure 3.1.1.5-1.7 ENTHALPY VS Til1E FOR A 0.1 FT OUTSIDE STEA!!LINE BREAK WITH
RCIC + CRD SYSTE!!S AVAILABLE.
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Figure 3.1.1.5-2.2 Water' level' vs time for a 0.001 f t2 suction break with
HPCS only available.
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BWR/6-218
Figure 3.1.1.5-2.4 Flow rates vs time-for a 0.001 ft2 suction break with

HPCS only available.
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Figure 3.1.1.5-2.5 Natural circulation flow rate vs time for a 0.001 f t2
suction break with HPCS only available.
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I 'BWR/6-218
; . Figure 3.1.1.5-2.6 Temperature.vs time-for.a 0.001 ft2 suction break with -

HPCS only available.
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Figure 3.1.1.5-2.7 Enthalpy vs time for a 0.001 ft2 suction break with

HPCS only available.
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Figure 3.1.1.5-2.8 Quality vs time for a 0.001 ft2 suction break with

HPCS only available.
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_ ATER LEVEL VS TIME FOR A 0.05 FT2 STEAHLINE BREAK WITHFigure 3.1.1.5-3.2 W

RCIC + CRD SYSTEMS AVAILABLE..
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i

figure 3.1.1.5-3.5 NATURAL CIRCULATION FLOW RATE VS TIME FOR A 0.05 FT2
STEN 1LINE BREAK WITH RCIC + CRD SYSTEtts AVAILABLE.
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BWR/6-218
Figure 3.1.1.5-3.6 TEMPERATURE VS Til1E FOR A 0.05 FT2 STEAMLINE BREAK WITH

RCIC + CRD SYSTEltS AVAILABLE.,
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2Figure 3.1.1.5-3.7 ENTHALPY VS tit!E FOR A 0.05 FT STEA!!LINE BREAK WITH RCIC +

CRD SYSTEllS AVAILABLE.
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2Figure 3.1.1.5-3.0 QUALITY VS ili1E FOR A 0.05 FT STEAf1LINE BREAK HITH RCIC +,

CRD SYSTE!!S AVAILABLE.
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2Figure 3.1.1.5-4.1 Systera pressure vs time for a 0.20 ft steamline break

with HPCS and low pressure systems available.
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BWR/6-218
Figure 3.1.1.5-4.3 System flow rates vs time for a 0.20 ft2 steamline break

with HPCS and low pressure systems available.
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BWR/6-218
Figure 3.1.1.5-4.6 Temperature vs time for a 0.20 ft2 steamline break with

HPCS and low pressure systems available.
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BWR/6-218
Figure 3 . 1 . 1 . 5 - 4 . 11 Quality vs time for a 0.20 ft2 steamiine break with

HPCS and low pressure systems available.
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BWR/6-218
Figure 3.1.1.5-5.6 TEMPERATURE VS TIME FOR A 0.1 FT2 SUCTION BREAK WITH ALL-

, SY$TEftS AVAILABLE.
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Figure 3.1.1.5-6.2 WATER LEVEL VS TIllE FOR A 0.1 FT2 STEAMLINE BREAK
WITH ALL SYSTEMS AVAILABLE.
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BWR/6-218-

i

Figure 3.1.1.5-6.3 SYSTEli FLOW RATES V5 TIf1E FOR A 0.1 FT2 STEAt!LINE BREAK
WITH ALL. SYSTEMS AVAILABLE.
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! BWR/6-218
Figure 3.1.1.5-6.5 NATURAL CIRCULATION FLOW RATE VS Title FOR A 0.1 FT2

STEA!!LINE BREAK WITH ALL SYSTEtts AVAILABLE.
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'

Figure 3.1.1.5-7.1 VESSEL PRESSURE VS TIl1E FOR A 0.1 FT2 SUCTION BREAK WlTH
HPCS + LOW PRESSURE SYSTElls AVAILABLE.
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MWR/6-218 \
Figure 3.1.1.5-7.3 SYSTEM FLOW RATES VS TIf1E FOR A 0.1 FT2 SUCTION BREAK

WITH HPCS + LOW PRESSURE SYSTEMS AVAILABLE.
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NATURAL CIRCULATION FLOW RATE VS TIttE FOR A 0.1 FT2Figure 3.1.1.5-7.5
SUCTION BREAK WITH HPCS + LOW PRESSURE SYSTEMS AVAILABLE.
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' BWR/6-218
2

. Figure ~ 3.1.1.5-7-8 QUALITY VS TlHE FOR A 0.1 FT SUCTION BREAK WITH HPCS + LOW'

PRESSURE SYSTEt15 AVAILABLE.
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2Figure 3.1.1.5-8.2 Water level vs time for a 0.20 ft steamline break with '
;

HPCS only available.
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Figure 3.1.1.5-8.3 System flow rates vs time for a 0.20 ft2 steamline break
with HPCS only available.

1.5
3 i FEEDWATERx10 2 RCIC

'

3 LPCI
u HPCS
s SRy

1.-

LJ z

LLI $. u, L
AN O
gZ 8

"03
" " " " "_J V-

LLI 0.5
F- -

0- -

cc. . -

I
~

_

__J
~

LL
_.

I''''3 1 g 1 g 1 g 1 9 1 g SAFE 1 -2 g0. ' ' 8' '

O. 0.3 0.6 0.9 1. 2x10

TIME (SEC)

O O O



BWR/6-218
Figure 3.1.1.5-8.4 Flow rates vs time for a 0.20 ft2 steamline break with

HPCS only available.
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leigure 3.1.1.5-8.5 Natural circulation flow rate vs time for a 0.20 ft2
steamline break with HPCS only available.
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. BWR/6-218
Figure 3.1.1.5-8.6 Temperature vs time for a 0.20 ft2 steamline break with

HPCS only available.
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BWR/6-218
Figure 3.1.1.5-8.0 Quality vs time for a 0.20 ft2 steamline break with

HPCS only available.
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NED0-24708A

BWR/1,2,3 WITH IC
OECAY HEAT REMOVAL: EC, RV
MAKEUP WATER SYSTEMS:

CR D/FWCl/HPCI

1P .

SORV YES

tr

NO MAKEUP ICNO NO
SYSTEMS AUTO AUTO ON OR
ON OR MANUAL MANUAL ON /

'/"
>

YES YES
_ -

MY E-Y M-Y EN M-N E-Y M-N E-N

\
l' If lf ]F

MAKEUP ON, MAKEUP ON, MAKEUP OFF, MAKEUP OFF
IC C'J, IC OFF, IC ON, IC OFF,
SORV SORV SORV SORV

1 r

(El (F) (G) (H)

MAKEUP ICNO NOSYSTEMS AUTO AUTO ON OR
ON OR MANUAL MANUALON

ON ?
7

YES YES
_,._

M.Y E.Y M-Y E-N M -N E-Y MW E-N = AND GATE

%' %J %J %J
" u v v

MAKEUP ON, M AKE UP ON, MAKE UP OFF. MAKEUP OFF
IC ON, IC OFF, IC ON, IC OFF,

NO SORV NO SORV NO SORV NOSORV

(A) (8) (C) (D)

Figure 3.2.1.1.3.1. System Configurations for BWR/1,2,3 with IC
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NED0-24708A

OV

BWR/3,4,5,6 WITH RCIC

DECAY HEAT REMOVAL: RCIC, | |
RV MAKEUP WATER SYSTEMS:

= AND GATERCIC/HPCI OR HPCS

1 7

YESNO SORV ,

?

I'
I f

O
RCIC NO HPC1/HPCS YESRCIC NO HPCl/HPCS YES AUTO OR AUTO ORAUTO OR AUTO OR

MANUALON MANUALONMANUAL ON MANUAL ON
? ?? ?

YES NO
YES NO

<

II l' if lf' f lf If ]f
NO SORV, NO SORV, NO SORV, NO SORV, SORV, SORV, SORV, SORV,

RCIC ON, NO RCIC, NO R CIC, RCIC ON, NO RCIC, RCIC ON, NO RCIC, RCIC Ord,

HPCl/LPCS HPCl/HPCS NO NO NO NO HPCl/HPCS HPC1/HPCS

ON ON HPCl/HPCS HPC1/HPCS HPCl/HPCS HPC1/HPCS ON ON

(A) (8) (C) (D) (El (F )* (G) (H)

*NOT APPLICABLE TO BWR/6

\s
Figure 3.2.1.1.3.2. System Configurations for BWR/3,4,5,6 With RCIC

4-635
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|||Table 3.2.1.1.5-1

BWR/2 LOF

SEQUENCE OF EVENTS

Time
(Sec) Event

INITIAL VESSEL LEVEL = 43 FT., TAF = 29.44 ft.

O Trip of all feedwater pumps initiated.

5 Feedwater flow decays to zero.

14 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated.

35 Wide range sensed water level reaches low low water level

(Level 2). Recirculation pumps are tripped. All primary
system isolation valves including the main steam line isolation
valves are initiated to close. The isolation condensers are
initiated. The LPCS system is also initiated (partial logic).
FWCI (if applicable) is also initiated.

40 MSIV's are fully closed. g

40 Reactor pressure starts to rise due to MSIV closure.

50 Flow from both isolation concensers enter the vessel. Reactor

pressure starts to decrease.

100 Reactor water level reaches a plateau and the reactor pressure
continues to decrease at a slower rate. The reactor reaches a
safe and stable condition.

G
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Table 3.2.1.1.5-2

BWR/3 LOF

SEQUENCE OF EVENTS

:

Time
(Sec) Event

Initial vessel level = 42.7 ft., TAF = 30.03 ft.
O Trip of all feedwater pumps initiated.

5 Feedwater flow decays to zero.

14 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated.

38 Wide range sensed water level reaches low low water level

(Level 2). Recirculation pumps are tripped. f.ll primary
system isolation valves including the main steam line isolation

,

valves are initiated to close. 'The FWCI or HPCI system is
initiated. The LPCI/LPCS (partial logic) and ADS (partial logic)
systems are also initiated.

1 43 .MSIV's are fully closed, reactor pressure starts to rise due to
1 ] MSIV closure.

-90 Reactor pressure reaches.the setpoint of-the isolation condenser,

The isolation ccndenser.is initiated. Shortly afterwards,,

reactor pressure reaches the setpoint of the lowest safety / relief
; valve group. The lowest-set safety / relief valves start to open.

Reactor pressare cycles between the opening and reclosing
setpoint.

,

~

128 -The isolation condenser flow and RWCI' flow enter the vessel.
I Levels increase.

.180 Decay heat. falls-below the capacity of.IC. Relief. valves stop

cycling.' Pressure slowly decreases'due to the operation of IC.,

Reactor: reaches a-safe and stable condition.
,

f

,

f .

.

;

'
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Table 3.2.1.1.5-3

BWR/4: LOF

SEQUENCE OF EVENTS

Time
(Sec) Event

Initial vessel level = 46.75 ft., TAF = 30.03 ft.

0.0 Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero.

15 NR sensed water level reaches low level scram (Level 3) . Reactor
scram is initiated. All primary system isolation valves except
the main steam line isolation valves (e.g., RHR shutdown isolation
valves, RWCU isolation valves, and containment) are initiated to
close. Automatic depressurization permissive.

34.0 Wide range sensed water level reaches low low water level
(Level 2). Recirculction pumps are tripped. The main steam
isolation valves are closed. RCIC and HPCI syster.s are initiated.

39.0 MS1V's fully closed.

64.0 HPCI and RCIC flow starts to enter the vessel, in shroud level h
bottoms out 12.6 ft above TAF and starts to rise.

93 Group 1 safety / relief valves start to open.

97 Group 1 safety / relief valves completely closed.

120 Group 1 safety / relief valves start to open again. Valves continue

to cycle on and off on setpoints.

230 Group 1 safety / relief valves cease cycling due to HPCI and RCIC
steam extraction.

380 Water level approaches normal water level. The operator takes
manual control of HPCI and RCIC to maintain normal water level.
Reactor reaches a safet and stable condition.

O

4-638
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() Table 3.2.1.1.5-4

SEQUENCE OF EVENTS

BWR/5: LOF

Time
(Sec) Event

Initial vessel-level = 46 ft., TAF - 29.55 ft.

0.0 . Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero.

~10.0 -NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated.

28.0 -Wide range senshd water level reaches low low-water. level
(Level 2). Recirculation pumps are tripped. The main steam
' isolation valves are closed. RCIC and HPCI system are

' initiated.-

33.0 MSIV's are fully, closed.

' l )\
~

55.0 'HPCS flow starts.to enter the vessel.
. \- .

58.0- RCIC flow starts to enter _ the vessel. Due to the steam quenching
effect of HPCS and RCIC reactor depressurizes.

70.0. Water level bottoms . cut -7.5 f t1 above TAF ' and - starts to rise.

380.0- Water level approaches normal water level. The operator takes-

manual control.of HPCS and RCIC to maintain normal water level.
' Reactor pressure starts to increase.

- 1080.0.. Croup l_ safety / relief valves begin to cycle between the opening-

Land reclosing'setpoint.' Reactor is in a safe and stable
: condition.

..M) ,%
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Table 3.2.1.1.5-4A
BWR/6: LOF

SEQUENCE OF EVENTS

Approximate
Time
(Sec) Event

0.0 Trip of all feedwater pumps initiated.

1.0 (est) Reactor power expected to start to drop due to decreased
subcooling (not simulated).

2.5 Narrow range (NR) sensed water level reaches low alarm
(Level 4),

3.5 Feedwater flow drops below 20%. Recirculation flow would

be reduced (not simulated).

5.0 Feedwater flow decays to zero.

9.0 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated. RHR shutdown isolation valves

hare closed. Automatic depressurization permissive. Recircu-
lation pumps tripped to LFMG set (not simulated).

10 u rbine control valves start to close to regulate pressure.

15 (Est) Neutron flux below 1%.

20 Wide range sensed water level reaches low low water level
(Level 2). Recirculation pumps are tripped. All remaining
primary system isolation valves are closed except main steam
line isolation valves. RClC and HPCS systems are initiated.

47 HPCS flow starts to enter the vessel. Turbine control valves
close completely and vessel pressure continues to drop.

50 RCIC flow starts to enter the vessel.

75 Water level bottoms out 6.5 feet above TAF and starts to rise.

130 Vessel pressure decreased to 850 psig. With the reactor in
RUN mode, the main steamline isolation valves will close.

360 Water level approaches normal water level. The operator takes
manual control of RCIC to maintain normal water level (not
simulated).

O
1200 Group 1 safety / relief valve begins to cycle.

1800 Operator deisolates to use the main condenser as a heat sink
(not simulated). The transient terminates.

4-640
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.

Table 3.2.1.1.5-5
)

BWR/2: LOF + 1 IC

SEQUENCE OF EVENTS

Time
(Sec) Event

Initial Vessel Lavel = 43 ft., TAF = 29.44

10 Trip of all feedwater pumps initiated.

5 Feedwater flow decays to zero,

14 NR sensed water level reaches low level scram (Level 3). Reactor
scram is initiated.

35 Wide range sensed water level reaches low low water level

(Level 2). Recirculation pumps are tripped. All primary
system isolation valves including the main steam line isolation
valves are initiated to close. The isolation condensers are
initiat'ed . The LPCS system'is also initiated (partial logic).
FWCI (if applicable) is also initiated.

40 MSIV's are fully closed.7g
M

-40 -Reactor pressure starts to rise due to MSIV closure.

50 ' Flow from one isolation condenser. enters the vessel. Reactor
' pressure continues to rise and reactor water level continues to
decrease.

120 Reactor pressure reaches-the setpoint of the lowest relief valve
group. Reactor pressure cycles between the~ opening and reclosing
setpoint. Reactor level decreases slowly.

'300 ~ Decay' heat falls below the capacity of one IC, reactor pressure
decreases slowly. Relief valves no longer open. Reactor reaches
a safe and stable condition.

1

V
,

4-640a/4-640b-
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r~s
v| Table 3.2.1.1.5-6t

BWR/3: LOF + SORV + FWCI + IC

SEQUENCE OF EVENTS

Time
(Sec) Event

Initial vessel level = 42.7 ft., TAF = 30.03 ft.
O Trip of all feedwater pumps initiated.

5 Icedwater flow decays to zero.

14 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated.

38 Wide range sensed water level reaches low low water level

(Level 2). Recirculation pumps are tripped. All primary
system isolation valves icluding the main steam line isolation
valves are initiated to close. The FWCI or HPCI system is
initiated. The LPCI/LPCS (partial logic) and ADS (partial logic)
systems are also initiated.

43 MSIV's are fully closed, reactor pressure starts to rise due to
^

( ) MSIV closure.
t/

90 Reactor pressure reaches the setpoint of the isolation condenser.
The emergency condenser is initiated. Shortly afterwards,
reactor pressure reaches the set point of the lowest safety / relief
valve group. The lowest-set safety / relief valves starts to open.
Reactor pressure peaks and then starts to decrease.

95 Reactor pressure drops below the reclosure set point of the
lowest-set safety / relief valves. All valves, are closed with
the exception of one, which is stuck open. As a result, reactor
pressure continues to decrease. Reactor water level also slowly
decreases.

128 .The isolation condenser and FWCI start to enter the vessel. Level
increases. Reactor depressurizes.

280 Vessel level is recovered to normal range. Operator manually
safety and' stable condition.trips FWCI and IC. Reactor reacher a

,

j

4-641-

__ - - - _



NEDO-24708A

hTable 3.2.1.1.5-7

BWR/4: LOF + SORV, HPCI/RCIC ON

SEQUENCE OF EVENTS

Time
(Sec) Event

Initial vessel level - 46,75 ft., TAF - 30.03 ft.
0.0 Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero.

15. NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated. Most are initiated to close.
Automatic depressurization permissive.

34.0 Wide range sensed water level reaches low low water level (Level 2).
Recirculation pumps are tripped. The main steam isolation valves
are closed. RCIC and HPCI systems are initiated.

39.0 MSIV's and all other isolation valves fully closed.

64.0 HPCI and RCIC flow start to enter the vessel. In-shroud level
bottoms out 12.6 ft. above TAF and 'segins to rise. |h

93.0 Group 1 safety / relief valves start to open.

97.0 All Group 1 safety relief valves except one close on setpoint.
Operator should try to manually close the valve. The reactor will
continue to depressurize through the stuck open S/R valve.

380.0 Water level approaches normal water level. The operator takes
manual contro of HPCI and RCIC to maintain ncrmal water level.

1800. Operator initiates steam condensing mode if available, Operator
can also choose to de 'solate and use the main condenser as a
sink. When the reactor pressure reaches 150 psia the operator
can switch RHR to shutdown cooling mode. (Not simulated).

G
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f'lT Table 3.2.1.1.5-8
u-

BWR/5: LOF + SORV, WITH HPCS/RCIC

SEQUENCE OF EVENTS
'

Time
(Sec) Event

Initial vessel level = 46 ft., TAF = 29.55 ft.

0.0 Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero.

10.0 NR sensed water level reaches low level scram (Level). Reactor
scram is initiated.

28.0 Wide range sensed water level reaches low low water level

(Level 2). Recirculation pumps are tripped. The main steam
isolation valves are closed. RCIC and HPCI system are
initiated.

33.0 MSIV's are fully closed.

f'~) 55.0 HPCS flow starts to enter the vessel.
v

58.0 RCIC flow starts to enter the vessel, due to the steam quenching
effect of HPCS and RCIC reactor depressurizes.

70.0 Water level bottoms out 7.5 ft above TAF and begins to rise.

380.0 Water level approaches normal water level. The operator takes
manual control of HPCS and RCIC to maintain normal water level.
Reactor pressure starts to increase.

1080.0 Group 1 safety / relief valves start to open.

1085.0 Croup 1 safety / relief valves except one close on closing setpoint.
The reactor will continue to depressurize through the stuck open
valve. The operator should try to manually close the valve.

1800.0 Operator selects steam condensing mode. The operator can also
choose to deisolate and use the main condensor as a heat sink.
When the reactor reaches 150 psia the operator can place the RHR
in the shutdown cooling mode. (Not simulated)

y
i

%)

4-643
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Table 3.2.1.1.5-8A
BWR/6: LOF + SOPV

3EQUENCE OF EVENTS

Approximate
Time
(Sec) Event

0.0 Trip of all feedwater pumps initiated.

1.0 (est) Reactor power expected to start to drop due to decreased
subcooling (not simulated),

2.5 Narrow range (NR) sensed water level reaches low alarm
(Level 4).

3.5 Feedwater flow drops below 20%. Recirculation flow would

be reduced (not simulated).
5.0 Feedwater flow decays to zero.

9.0 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated. RHR shutdown isolation valves
are closed. Automatic depressurization permissive. Recircu-
lation pumps tripped to LFMG set (not simulated).

10 Turbine control valves start to close to regulate pressure.

15 (est) Neutron flux below 13,

20 Wide range sensed water level reaches low low water level
(Level 2). Recirculation pumps are tripped. All remaining
primary system isolation valves are closed except main steam
isolation valves. RCIC and HPCS systems are initiated.

47 HPCS flow starts to enter the vessel. Turbine control valves
close completely and vessel pressure continues to drop.

50 RCIC flow starts to enter the vessel.
75 Water level bottoms out 6.5 feet above TAF and starts to rise.
130 Vessel pressure decreases to 850 psig. With the reactor in

RUN mode, the main steamline isolation valves will close.

360 Water level approaches normal water level. The operator takes
manual control of HPCS and RCIC to maintain normal water
level (not simulated).

1200 Group 1 safety / relief valve begins to cycle.
1220 A safety / relief valve f rom Group 1 is assumed to f ail to

close on closing setpoint. The reactor will continue to
depressurize through the stuck open valve. The operator
should try to manually close the valve.

1880 Operator deisolates to use the main condenser as a heat
sink (not simulated). If no operator action is taken at
this time the vessel will continue to depressurize through

the stuck open safety / relief valve at a rate such that it
reaches a pressure of about 300 psig at one hour.

24-48 hrs (est) cold shutdown achieved

b 4-644
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Table 3.2.1.1.5-9

BWR/4: LOF + SORV, RCIC ONLY

SEQUENCE OF EVENTS

Time
(Sec) Event

Initial vessel level = 46.75 ft., TAF = 30.03 ft.
0.0 Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero.

15 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated. Most primary system isolation
valves are initiated to close. Automatic cepressurization
permissive.

34.0 Wide range sensed water level reaches low low water level

(Level 2). Recirculation pumps are tripped. The main steam
isolation valves are closed. RCIC and HPCI systems are
initiated.

39.0 MSIV's and all other isolation valves fully closed.

D(g 64.0 RCIC flow enters the vessel.

88.0 Group 1 safety relief valves begin tc open.

92.0 All group 1 safety relief valves except one close on closing
setpoint. The reactor continues to depressurize through the
stuck open relief velve. Reactor level decreases slowly.

1800.0 RCIC flow equals SORV flow. In-shroud level reaches a plateau
(4.3 ft. above TAF), Reactor pressure is approximately 340 psia
and decreasing slowly.

1900.0 Operator opens a relief valve to speed up the depressurization.

2480.0 LPCS flow enters the reactor. In-shroud level bottoms out
(2.4 ft. above TAF), reactor is quickly reflooded.

.

v
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() Table 3.2.1.1.5-10
BWR/5: LOF + SORV, RCIC ONLY

SEQUENCE OF EVENTS

Time Event
(Sec)

Initial vessel level = 46 ft., TAF = 29.55 ft.

0.0 Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero.

10.0 NR sensed water level reaches low level scram (Level 3).
Reactor scram is intiated.

28.0 Wide range sensed water level reaches low low water level
(Level 2). Recirculation pumps are tripped. The main steam
isolation valves are closed. RCIC and HPCI system are initiated.

33.0 MSIV's are fully closed.

55.0 No HPCS flow enters the vessel.
O

58.0 RCIC flow enters the vessel.''

70.0 Group 1 safety / relief valves begin to open.

75.0 All Group l' safety / relief valves except one close on closing
setpoint. The reactor continues to depressurize through the
open valve. Reactor level decreases slowly,

s1800.0 RCIC flow equals SOR" flow. In-shroud levels reaches a plateau

(s2.0 ft above TAF). Reactor pressure is approximately 280 psia.
The operator can open a SRV to depressurize the reactor to enable
the injection of low pressure ECCS systems (not simulated).

1900- Reactor pressure slowly decreases, water level slowly increases.
3200 (The injection of low pressure ECCS is not simulated.)

Q(~h.-

4 c ;5
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Table 3.2.1.1.5-10A

BWR/6: LOF + RCIC ONLY

SEQUENCE OF EVENTS

Approximate
Time
(Sec) Event

0.0 Trip of all feedwater pumps initiated.

1.0 (est) Reactor power expected to start to drop due to decreased
subcooling (not simulated).

2.5 Narrow range (NR) sensed water level reaches low alarm
(Level 4).

3.5 Feedwater flow drops below 20%. Recirculation flow would

be reduced (not simulated).

5.0 Feedwater flow decays to zero.

9.0 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated. RRR shutdown isolation valves
are closed. Automatic depressurization permissive. Recircu-
lation pumps tripped to LFMG set (not simulated).

10 Turbine control valves start to close to regulate pressure.

15 (est) Neutron flux below 1%.

20 Wide range sensed water level reaches low low water level
(Level 2). Recirculation pumps are tripped. All remaining

primary system isolation valves are closed except main steam
line isolation valves. RCIC and HPCS systems are initiated.

47 HPCS flow is assumed to fail to enter the vessel.

50 RCIC flow starts to enter the vessel.

235 Water level bottoms out 10.8 feet above TAF and starts
to rise.

2430 Water level approaches normal water level. The operator takes
manual control of HPCS and RCIC to maintain normal water level
(not simulated). The transient cerminates.

O
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() Table 3.2.1.1.5-10B c

j BWR/6: LOF + SORV + MANUAL HPCS AND RCIC [

SEQUENCE OF EVENTS f

'i
Approximate

Time
(Sec) Event ;

1

0.0 Trip of all feedwater pumps initiated. ;

1.0 (est) Reactor power expected to start to drop due to decreased
i subcooling (not simulated).
1

2.5 Narrow range (NR) sensed water level reaches low alarm
(Level 4).,

I
3.5~ Feedwater flow drops below 20%. Recirculation flow would

be reduced (not simulated).

5.0 Feedwater flow decays to zero. ;

'
9.0 NR sensed _ water level reaches low level scram (Level 3), j

Reactor scram is initiated. RHR shutdown isolation valves
() are closed. Automatic depressurization permissive. Recircu-

lation pumps tripped to LFMG set (not simulated).
1

10 Turbine control valves start to close to regulate pressure.4

:

15 (est) Neutron flux.below 1%..

.

.20 ' Wide range sensed water level reaches low low water. level
(Level 2). Recirculation pumps are tripped. All remaining

, .

primary system isolation valves are closed except main steam
isolation valves. RCIC and HPCS systems are initiated.

50 HPCS and RCIC flows fail to enter the vessel.- (HPCS flow is
actually expected about 20 seconds earlier providing advanced'

"warning of the assumed failure.) The' operator manuaily'

i attempts to initiate HPCS and RCIC systems. Priority should
" be given to starting HPCS.- Man'ual initiation of RCIC alone

may not preclude core uncovery for this event whereas manual'

initiation of-HPCS would if initiated early enough.

425 Wide range sensed level reaches > low water level (Level 1).
~

.The main steamline isolation valves close. Attempts to
initiate HPCS and RCIC manually have'been successful and'it ;

is, assumed that their flows enter the vessel at this-time.
.

| .

i.

j
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Table 3.2.1.1.5-10B (Continued)

Approximate
Time
(Sec) Event

435 The water level reaches a minimum 2.5 feet above the top of
the active fuel.

750 Water level approaches normal water level. The operator takes
manual control of HPCS and RCIC to maintain normal water level
(not simulated).

1700 Group 1 safety relief valve begins to cycle.

1715 A safety relief valve from Group 1 is assumed to fail to
close on closing setpoint. The reactor will continue to
depressurize through the stuck open relief valve. The
operator should try to manually close the valve.

1800 Operator deisolates to use main condenser as a heat sink
(not simulated). If no operator action is taken the vessel
will continue to depressurize at a rate determined by the
stuck open relief valve.

O

O

4-646b



NEDO-24708A

Table 3.2.1.1.5-11
BWR/2: LOF, NO SORV, NO }WCI/IC

SEQUENCE.0F EVENTS
,

Time
(Sec) Event

Initial Vessel Level = 43 ft., TAF = 29.44 ft.
,

0.0 Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero.

14.0 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated.

35.0 Wide range sensed water level reaches low low water level
-(Level 2). Recirculation pumps are tripped. All primary system
isolation valves including the main steam line isolation valves
are initiated to close. The isolation - condensers are
initiated. The LPCS system is also initiated (partial logic).
FWCI (if applicable) is also initiated.

- - 40.0 MSIV's are fully closed.

40.0 Reactor' pressure starts to rise due to MSIV closure. No flow
from the isolation condenser enters the vessel. Reactor pressure

continues to rise and reactor water level continues to decrease. r

84.0 Reactor pressure reaches the setpoint of'the lowest relief valve
group. Reactor pressure cycles between the opening and reclosing
setpoint. Reactor-leve1' decreases.

165.0 . Reactor. water level decreases to about 5 ft. above TAF, the
operator manually actuates ADS in order to depressurize the
reactor in time to allow LPCS operation.

.540.0. Reactor pressure decreases to 265 psig and LPCS flow enters the
-reactor. Reactor is quickly reflooded.

.f '
V
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() Table 3.2.1.1.5-12

BWR/3: LOF, NO SORV, NO FWCI/IC

SEQUENCE OF EVENTS

Time
(Sec) Event

Initial vessel level = 42.7 f t. , TAF = 30.03 ft.

0.0 Trip of all feedvater pumps initiated.

5.0 Feedwater flow decays to zero.

14.0 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated.

38,0 Wide range sensed water level reaches low low water level
(Level 2). Recirculation pu=ps are tripped. All primary
system isolation valves including the main steam line isolation
valves are initiated to close. The FWCI or HPCI system fails
to be initiated. The LPCI/LPCS (partial logic) and ADS (partial
logic) systems are also initiated.

43.0 MSIV's are fully closed, reactor pressure starts to rise due
() to MSlV closure.

60.0 Reactor level decreases to 5 ft. above TAF. The operator manually

actuates ADS valves.

680.0 Reactor depressurizes to 275 psig, LPCS injects. Reactor is
quickly reflooded.

,- m
i (

\_/
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gTable 3.2.1.1.5-13

BWR/4: LOF, NO SORV, NO HPCI/RCIC

SEQUENCE OF EVENTS

Time
(Sec) Event

Initial vessel level = 46.75 ft., TAF = 30.03 ft.
0.0 Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero.

15.0 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated. Most primary system isolation
valves are initiated to close. Automatic depressurization
permissive.

34.0 Wide range sensed water level reaches low low water level

(Level 2). Recirculation pumps are tripped. The main steam
isolation valves are closed. RCIC and HPCI systems are
initiated.

39.0 MSIV's and all other isolation valves fully closed.

64.0 No HPCI and RCIC flow enter the vessel. Reactor pressure
increases.

88.0 Group 1 safety relief valves.

100.0 Group 1 safety relief valves cycle between opening and reclosing
setpoint. Level decreases.

233.0 Reactor water level decreases to about 5 ft above TAF. The
operator manually initiates ADS.

444.0 Low pressure ECCS begin to inject water into the vessel as
vessel pressure falls below shutoff head. The reactor is
ouickly reflooded.

O
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i ' () Table 3.2.1.1.5-14.

I~ BWR/5: LOF + NO SORV, NO HPCS/RCIC

SEQUENCE OF EVENTS
:
,

| Time
; (Sec) Event
i

Initial vessel level = 46 ft., TAF = 29.55 f t.,

0.0 Trip of all feedwater pumps initiated.

i

5.0 Feedwater flow decays to zero. ~

!

; '10.0 NR sensed water level reaches low level scram (Level 3). '

'
Reactor scram is initiated.

i 28,9 Wide range sensed water level reaches low low water level

(Level 2). Recirculation pumps are tripped. The main steam
isolation valves are closed. RCIC and HPCI fail to initiate.

33.0 MSIV's are fully closed.
,

,

'

65.0 Group 1 safety / relief valves begin to open. No HPCS or RCIC

(f flow enters the vessel.

.

70.0 Group 1 safety / relief valves close, reactor pressure cycles
i between the opening and closing setpoint of Group 1 SRVs.
2

I 335.0 -Reactor water level decreases to about five feet above TAF.

; .The operator manually initiates ADS and low pressure ECCS.
.

;

500.0 ' Reactor vessel pressure falls below the shutoff head of the,

lowipressure ECCS and they begin to inject. flow into the vessel.
Reactor is quickly reflooded.

.

!'

l.

8

};
~

-4-649.
s..

.d 4 , , 2. . ...4 , 4,_.-..... . ; ,, _ , - A, - 4-. . - - , - - - - . . . ,. .-



N EDO-24708A

hTable 3.2.1.1.5-14A

BWR/6: LOW + NO HPCS/RCIC

SEQUENCE OF EVENTS

Approximate
Time
(Sec) Event

0.0 Trip of all feedwater pumps initiated.

1.0 (est) Reactor power expected to start to drop due to decreased
subcooling (not simulated).

2.5 Narrow range (NR) sensed water level reaches low alarm
(Level 4).

3.5 Feedwater flow drops below 20%. Recirculation flow would

be reduced (not simulated).

5.0 Feedwater flow decays to zero.

9.0 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated. RHR shutdown isolation valves
are closed. Automatic depressurization permissive.
Recirculation pumps tripped to LFMO set (not simulated).

10 Turbine control valves start to close to regulate pressure.

; (est) Neutron flux below 1%.

20 Wide range sensed water level reaches low low water level

(Level 2). Recirculation pumps are tripped. All remaining
primary system isolation valves are closed except main
steam isolation valves. RCIC and HPCS systems are initiated.

50 HPCS and RCIC flows fail to enter the vessel. (HPCS flow is
actually expected about 20 seconds earlier providing advanced
warning of the assumed failure.) The operator manually
attempts to initiate HPCS and RCIC systems. Priority should
be given to starting HPCS. Manual initiation of RCIC alone
may not preclude core uncovery for this event whereas manual
initiation of HPCS would if initiated early enough.

425 Wide range sensed level reaches low water level (Level 1).
The main steamline isolation valves close. Priority attempts
to initiate HPCS (since sensing its failure to inject) have
been concluded to be unsuccessful (however ongoing efforts
to start RCIC or HPCS should continue as possible). Reactor
water level as indicated to the operator has failed to
recover due to a lack of high pressure makeup and has dropped ||h
to Ll. Manual opening of the ADS valves is assumed to be
initiated (after checking that low pressure systems are

4-650
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Table 3.2.1.1.5-14A (Continued),s,

Gi
Approximate

Time
(Sec) Event

running). During depressurization a rapid level swell occurs
(still below normal) followed by a rapid level decrease.

560 Reactor vet. sci pressure f alls below the shutof f head of the
low pressure ECCS and they begin to inject flow into the
vessel.

565 Water level reaches its minimum near the top of active fuel.

760 Water level approaches normal water level. Reactor pressure
is less than 150 psia. Operator switches to shutdown cooling
mode and takes manual control of the low pressure ECCS to

maintain normal water level (not simulated).

24-48 hrs (est) Cold shutdown achieved.

,,
I '

\_ )

~.

; )v

.
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,

1

Table 3.2.1.1.5-15

BWR/2: LOF + SORV, NO FWCI/IC

SEQUENCE OF EVENTS

Time
(Sec) Event

Initial Vessel Level = 43 ft., TAF - 29.44 ft.

0.0 Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero.

14.0 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated.

35.0 Wide range sensed water level reaches low low water level
(Level 2). Recirculation pumps are tripped. All primary system
isolation valves including the main steam line isolation valves
are initiated to close. The isolation conder,sers are initiated.

The LPCS system is also initiated (partial logic). FWCI (if
applicable) is also initiated.

40.0 MSIV's are fully closed.

40.0 Reactor pressure starts to rise due to MSIV closure. No flow
from the isolation condenser enters the vessel. Reactor
pressure continues to rise and reactor water level continues
to decrease.

84.0 Reactor pressure reaches the setpoint of the lowest relief valve
group. The lowest-set relief valves start to open. Reactor

pressure peaks and starts to decrease.

90.0 Reactor pressure drops below the reclosure set point of the lowest
relief valve group. All relief valves are closed with the
exception of one, which is etuck open. As a consequence, reactor
pressure continues to decrease and reactor water level also slowly
decreases.

220.0 Reactor water level decreases to about 5 f t above TAF, the operator

manually actuates ADS in order to depressurize the reactor in time
to allow LPCS operation.

490.0 Reactor pressure decreases to 265 psig and LPCS flow enters the
reactor. Reactor is quickly reflooded.

O

4-650b
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Table 3.2.1.1.5-16

'() BWR/3: LOF + SORV, NO FWCI/IC

SEQUENCE OF EVENTS

Time
(Sec) Event

Initial vessel level = 42.7 ft., TAF = 30.03 ft.

0.0 Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero.

14.0 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated.

38.0 Wide range sensed water level reaches low low water level

(Level 2). Recirculation pumps are tripped. All primary system
isolation valves including the main steam line isolation valves
are initiated to close. The FWCI or HPCI system is initiated.
The LPCI/LPCS (partial logic) and ADS (partial logic) systems
are also initiated.

43.0 MSIV's are fully closed, reactor pressure starts to rise due to
MSIV clesure.

()
(_/ 60.0 Reactor water level decreases to 5 ft above TAF. Operator waits

120 seconds to actuate ADS valves.

90.0 . Reactor pressure reaches the set point of the emergency condenser.
The emergency condenser is initiated. Shortly afterwards,
reactor pressure reaches the set point of the lowest safety / relief
valve group. The lowest-set safety / relief valves starts to open.

. Reactor pressure peaks and then starts to decrease.

95.0 Reactor pressure drops below the reclosure setpoint of the lowest-
set safety / relief valves. All valves are closed with the exception 1

Iof one which is stuck open. As a result, reactor pressure continues
to decrease. Reactor water level also slowly decreases.

126.0 No flow from FWCI (if applicable) and IC enter the vessel.

180.0 The operator manually initiates ADS.

470.0 Reactor pressureiecreases to 265 psig and LPCI/LPCS flow enters
the reactor.- Reactor is quickly reflooded.

D
\j
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gTable 3.2.1.1.5-17

BWR/4: LOF + SORV + NO HPCI/RICI

SEQUENCE OF EVENTS

Time Event
(Sec)

Initial vessel level - 46.75 ft., TAF - 30.03 ft.

0.0 Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero

15 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated. Most are initiated to close.
Automatic depressurization permissive.

34.0 Wide range sensed water level reaches low low water level (Level 2).
Recirculation pumps are tripped. The main steam isalation valves-

are closed. RCIC and HPCI systems are initiated.

39.0 MSIV's and all other isolation valves fully closed.

64.0 No HPCI and RCIC flow enter the vessel. Reactor pressure increases.

88.0 Group 1 safety relief valves start to open.

92.0 All group 1 safety relief valves except one close on closing setpoints.
The reactor continues to depressurize through the stuck open valve.

270,0 Reactor water level decreases to about 5 ft. above TAF. The operator

manually initiates ADS.

460.0 Low pressure ECCS begin to inject water into the vessel as vessel
pressure falls below shutoff head. The reactor is quickly reflooded.

O
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O Table 3.2.1.1.5-18b
BWR/5: LOF + SORV, NO HPCS/RCIC

SEQUENCE OF EVENTS

Time
(Sec) Event

Initial vessel level - 46 ft., TAF - 29.55 ft.

0.0 Trip of all feedwater pumps initiated.

5.0 Feedwater flow decays to zero.

10.0 NR sensed water level reaches low level scram (Level 3).
Reactor scram is initiated.

28.0 Wide range sensed water level reaches low low water level

(Level 2). Recirculation pumps are tripped. The main steam
isolation valves are closed. RCIC and HPCI fail to initiate.

33.0 MSIV's are fully closed.

65.0. Group 1 safety / relief valves begin to open. No HPCS or RCIC
flow enter the vessel.

70.0 Croup 1 safety / relief valves close except one valve which
remains stuck open. The reactor depressurizes through the
stuck open valve.

300.0 Reactor water level decreases to about five feet above TAF. The
operator manually initiates ADS and low pressure ECCS.

|

425.0 Re.ctor vessel pressure falls below the shutoff head of the low
pressure. ECCS and they begin to inject flow into the vessel.
Reactor is'quickly reflooded.

m
i ).\J
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NEDO-24708A

Table 3.2.1.3-1
>O COMPARISON OF INITIAL LOF TRANSIENT PREDICTED BY REDY AND SAFE

Parameter REDY SAFE Comments

Feedwater 5 seconds Yes Yes
coastlown

Core inlet enthalpy - Yes Yes
increase

Recire. runback Yes No

Reactivity feedback Yes, thermal No, constant SAFE has no
power decrease thermal power neutronics model

until scram

Mainsteam flow Dynamically Nearly constant SAFE uses simple
calculated until MSIV's main steam flow

close model

Dome Pressure Decreasing, due Increasing, due
to thermal to constant
power decrease thermal power

and increasing

("') inlet enthalpy
\,J

L3 Scram Yes, scram at Yes, scram at
lower power initial power

Decay Heat 78 ANS Standard 78 ANS Standard.

L2 Trip Yes Yes

MSIV 5 Seconds closure Yes Yes

RPT Yes Yes

, Natural Recirculation Yes Yes
! Model

|-

!
l

j'
' )

i
r

4-803
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NEDO-24708A

Table 3.2.1.3-2

SUMMARY OF LOF iNALYSIS FOR OFF-
RATED REACTOR CONDITIONS

Timing for Manual ADS Minimum
% Thermal Power at 5 ft above TAF In-Shroud Level

Point (NBR)/% Core Flow (sec) (ft)

0 104.2/100 234.0 30.6

A 79.2/64.9 673.0 32.0

B 57.0/37.7 1095.0 32.1

C 54.5/37.9 1121.0 32.6

D 44.0/38.5 1488.0 32.2

E 33.1/38.7 2083.0 32.4

F 21.9/38.1 3230.0 36.2

O

O

4-804
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NEDO-24708A

Table 3.2.2.1.1-1

SEQUENCE OF EVENTS *

LOSS OF FEEDWATER HEATING (AUTOMATIC CONTROL)

Time-sec Event

0 Initiate a 100 F temperature reduction in the feedwater system.

4 Initial effect of unheated feedwater starts to raise core
power level but flow control system automatically reduces
core flow to maintain initial steam flow.

80 Reactor settles out at a higher thermal power level.

O

* Note: This seouence of eventa represents one possiole sequence or a bounding

sequencu as defined in Chapter 15. Other event sequences can occur,

depending on the assumptions made.

4-840 ,
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NEDO-24708A

t

: Table 3.2.2.1.1-2
( SEQUENCE OF EVENTS *

LOSS OF FEEDWATER HEATING (MANUAL CONTROL),

4

Time-sec Event

00 Initiate a 100 F temperature reduction into the feedwater system.

4 Initial effect of unheated feedwater starts to raise core
power level and steam flow.

44 APRM initiates reactor scram on high thermal power.

50 L8 vessel level set point trips main turbine and feedwater pumps.

50.01 Recirculation pump trip (RPT) is actuated by turbine stop
valve position switches.

r
( >100 (est) L2 vessel level set point initiates main steam line isolation,.

s
and HPCI and RCIC operation.

>100.(est) SRVs. cycle to release decay heat.

i-
|'

|

|
|-
t

!

. * NOTE: This sequence of events represents one possible sequence or a bounding-

,

). ' sequence as defined in Chapter 15. . Other| event sequences can o: cur,

ft depending on the assumptions made.
!~
|

4-841
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NEDO-24708A

Table 3.2.2.1.1.3-1

COMPARISON OF EVENTS

LOSS OF FEEDWATER VERSUS IDSS OF FEEDWATER BEATING

Event Time, see

LOI' LOFH

Feedwater pumps trip 0 50

Reactor scram 7 44

HPCI/RCIC low-level initiation 16 #100

MSIV isolation initiation 16 #100

SRV actuation 30 #100

HPCI/RCIC injection 46 #130

0

9
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Table 3.2.2.1.2-1.

SEQUENCE OF EVEWTS*

FEEDWATER CONTROLLER FAILURE - MAXIMUM DEMAND

,

Time-Sec Event

0 Initiate simulated failure of 129% upper limit on feedwater
flow.

; 16.65 L8 vessel level set point trips main turbine and feedwater

; pumps.

16.66 (est) Reactor scram initiated fro'm main turbine stop valve position
switches.

16.66 Recirculation pump trip (RPT) actuated by stop valve position
evitches.,

4

's / 16.70 Main turbine bypass valves open.
-

18.30 First group of safety / relief valves 'open due to high presrure.

24.60 First group ofLsafety/ relief valves close.

>50 (est) Turbine-bypass valves closed.

!

> 50 (est)i -L2 vessel level set point initiates main steam line isolation

and HPCI and RCIC operation.

?

> 50. (es c) SRVs cycle to release decay heat.

i

r .-

^- f \
- This' sequence of events represents one possible sequence-or a bounding.fs * Note ,

'~) - sequence as defined in Chapter 15. Other. event sequences can occur,
'

depending on the assumption made.-

4-843'
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|||Table 3.2.2.1.2.3-1

COMPARISON 7F EVENTS

LOSS OF FEEDWATER VERSUS FEEDWATER ,0NTROLLER FAILURE - MAXIMITd DEMAND

Event Time, see

LOF FCF-ND

Feedwater pumps trip 0 17

Reactor scram 7 17

HPCI/RCIC low-level initiation 16 >50

MSIV isolation initiation 16 >50

SRV actuation 30 >18

HPCI/RCIC injection 46 >80

0

;

|

|

|

.

|

l

O
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Table 3.2.2.1.3-1

(m) SEQUENCE OF EVENTS *xs
PRESSURE REGULATOR FAILURE - OPEN

Time-see Event

0 Maximum limit on steam flow to main turbine initiated.

0.2 Main *.urbine bypass opens.

19.97 L8 vessel level set point tcips main turbine and feedeater

pumps.

19.98 (est) Reactor scram initiated from main turbine stop valve position
switches.

19.98 Recirculation pump trip (RPT) actuated by stop valve position
switches.

'n.)
>50 (est) Main steam line isolation valves closed on low turbine inlet

pressure.
{

>50 (est) SRVs cycle to release decay heat.

>50 (est) L2 vessel :evel set point initiates RCIC and HPCI operation.

!

l

!

l

:
>

i

* Note: This sequence of events represents one possible sequence or a bounding,_
< i
'
,/ sequence as defined in Chapter 15. Other event sequences can occur,

depending on the assumptions made.
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gggTable 3.2.2.1.3.3-1

COMPARISON OF EVENTS

LOSS OF FEEDWATER VERSUS PRESSURE REGULATOR FAILURE - OPEN

Event Time, see

LOF PRF-0

Feedwater pumps trip 0 20

Reactor scram 7 20

HPCI/RCIC low-level initiation 16 >50

MSIV isolaticn initiation 16 >50

SRV actuation 30 >50

HPCI/RCIC injection 46 >80

.

O

O
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- Table 3.2.2.2.2-1+

b SEQUENCE OF EVENTS *v
GENERATOR LOAD REJECTION

Time-see Event;

(-)0.015 Turbine generator detection of loss of electrical load.

(Approx.)

0 Turbine generator power load unbalance (PLU) devices trip to
initiate turbine control valve fast closure.

O Turbine generator PLU trip initiates main turbine bypass system operation.

0.01 Fast control valve closure (FCV) initiates scram trip and recirculation
pump trip.

1

0.1 Turbine bypass valves start to open.

'O.15 Turbine control valves closed.

-1.8 Group 1 relief valves actuated.

: 1.9 Croup 2 relief valves actuated.

,

2.1 Group _3 reliefIr:1ves actuated.

!- 4.3 L8 vessel level set point initiates feedwater pump trips.

i r

I 7.9 All relief valves close.
r,
i. .

47.0 (est) L2 vessel level set point initiates main steamline isolation,

-and. HPCI 'and RCIC operation.

->50 (est) SRVs cycle to release decay heat.

* NOTE: 'This sequence of events represents.one possible sequence or a bounding7-
(. / sequence only as defined in Chapter 15.- Other event! sequences can occur,

'~

depending on.the assumptions made.'

, -

I
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i

Table 3.2.2.2.2-2

SEQUENCE OF EVENTS * |
CENERATOR LOAD REJECTION WITH BYPASS FAILURE .

|

|
Time-sec Event

(-)0.015 Turbine generator detection of loss of electrical load.

(Approx.) I

O Turbine generator power load unbalance (PLU) devices trip to
initiate turbine control valve fast closure.

O Turbine bypass valves fail to operate.

0.01 Fast control valve closure (FCV) initiates scram trip and

recirculation pump trip.

0.15 Turbine control valves closed.

1.3 Group 1 relief valves actuated. g|
l
i

1.4 Group 2 relief valves actuated.

1.5 Group 3 relief valves actuated.

1

6.7 L8 vessel level set point initiates feedwater pump trips. |

14.5 All relief valves close.

20 SRVs actuate and then close.

32.8 L2 vessel level set po'.n t initiates main steamline isolation
and HPCI and RCIC operations.

>35 SRVs cycle to release decay heat.

* NOTE: This sequence of events represents one possible sequence or a bounding ;

sequence only as defined in Chapter 15. Other event sequences can |||
occur, depending on the assumptions made.
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O Tasle 3 2 2 2 2 3-1

COMPARISON OF EVENTS

LOSS OF FEEDWATER VERSUS GENERATOR LOAD REJECTION

:

Event Time, see

LOF LR

Feedwater pumps trip 0 4*-7

Reactor scram 7 0.01

HPCI/RCIC low-level initiation 16 32-47

MSIV isolation initiation 16 32-47'

SRV actuation 30 1-2

-HPCI/RCIC injection 46 62-77
!

.

i.

: O
* Shorter times are with failure of bypass

*

|
!

!-

!
!

I

|

!
;
Q-o

|

! 4-849
|

!
l
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Table 3.2.2.2.3-1

SEQUENCE OF EVENTS *

TURBINE TRIP

Time-sec Events

0 Turbine trip initiates closure of main stop valves.

|
.

1

0 Turbine trip initiates bypass operation.

1

0.1 Main turbine stop valves reach 90" open position and initiate j

reactor scram trip and recirculation pump trip.

0.1 Turbine stop valves closed.

0.1 Turbine bypass valves start to open to regulate pressure.

1.8 Group 1 relief valves actuated.

2.0 Group 2 relief valves actuated.

2.2 Group 3 relief valves actuated.

4.3 L8 vessel level set point initiates fe >dwater pump trips.

7.7 All relief valves close.

47.5 (est) L2 vessel level set point initiates main steamline isolation,

and HPCI and RCIC operation.

>50 (est) SRVs cycle to release decay heat.

* NOTE: This sequence of events represents one possible sequence or a bounding
sequence as defined in Chapter 15. Other event sequences can occur

depending on the assumptions made.

4-850



. .. . . . . . . . _ . . - . - .. .

1 NEDO-24708A
!
!

Table 3.2.2.2.3-2
' ~

SEQUENCE OF EVENTS *

TURBINE TRIP WITH BYPASS FAILURE

Time-see Event

0 Turbine trip initiates closure of main stop valves.

O Turbine bypass valves fail to operate.

0.01 Main turbine stop valves reach 90% open position and initiate
reactor scram trip and recirculation pump trip.

O.1 Turbine stop valves clo sed .'

1.4 Group 1 relief valves actuated.
1

.1.5 Group 2. relief valves actuated.

1.6 Group 3 relief valves actuated.

6.6 L8 vessel level set point initiates feedwater pump trips.
,

i

I. 19.3 All relief valves actuated again.

!

| -20' . SRVs actuate and then close.

o

_- 33.0 L2 vessel level set point initiates main steamline isolation,

|-
and HPCI,and RCIC ' operations.

|

>35- SRVs cycle to release decay heat.

!-

|
v

:

* NOTE : This sequence of events represents one possible sequence or a bounding
.

-s

'\ , - sequence as def t 4-in Chapter 15. Other event sequences can occur,
;-
!- depending on the , sump tions . made ,
l

t

4-851
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||gTable 3.2.2.2.3.3-1
COMPARISON OF EVENTS

LOSS OF FEEDWATER VERSUS TURBINE TRIP

Event Time, see

LOF TT

Feedwater pumps trip 0 4*-7

Reactor scram 7 0.1

HPCI/RCIC low-level initiation 16 33-48

MSIV isolation initiation 16 33-48

SRV actuation 30 1-2

HPCI/RCIC injection 46 63-78

* Shorter times are with failure of bypass.

O

O
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Table 3.2.2.2.4-1

SEQUENCE OF EVENTS *

CLOSURE OF ALL MAIN STEAM LINE ISOLATION VALVES

Time-see Event'

0 Initiate closure of all main steam line isolation valves (MSIV).
t

0.3 MSIVs reach 90% position.

0.3 MSIV position trip scram initiated.

2.62 High pressure set point reached.

2.7 Relief valves open (3 groups) due to pressure relief set point
action.

2.92- High pressure recirculation pump trip initiated.,

'

(-v
15.9 All relief valves close.

20 SRVs actuate and then close.
:

!
28.5 L2 vessel level set point initiate HPCI and RCIC systems operation.

'

>30 SRVs cycle to release decay heat.
|

|^
!

|

I
i

l

|
l

t-

{ .
* NOTE: This sequence of events represents one possible-sequence or a bounding-

, . , - .

- ( j. sequence. as defined in Chapter 15. Other event sequences:can occur,

depending on'the assumptions made.-

i-

4-853
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|||Table 3.2.2.2.4.3-1
COMPARISON OF EVENTS

LOSS OF FEEDWATER VERSUS CLOSURE OF ALL MSIVs

Event Time, see

LOF MSIVC

Feedwater pumps trip 0 >5

Reactor scram 7 0.3

RPCI/RCIC low-level initiation 16 29

MSIV isolation initiation 16 0

SRV actuation 30 3

HPCI/RCIC injection 46 59

O

,

O
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Table 3.2.2.2.5-1
TYPICAL RATES OF DECAY FOR CONDENSER VACUUM

'

Cause Estimated Vacuum Decay Rate

a. Failure or Isolation of <1 inch Hg/ minute

Steam Jet Air Ejectors

b. Loss of Sealing Steam to #1 to 2 inches Hg/ minute
Shaft Gland Seals

c. Opening of Vacuum Breaker #2 to 12 inches Hg/ minute

Valves

i

.

*

Table 3.2.2.2.5-2

TRIP SIGNALS ASSOCIATED WITH LOSS OF CONDENSER VACUUM

Vacuum

,

(inches of Hg) Protective Action Initiated
|
|

27 to 28 Normal Vacuum Range

20 to 23 Main Turbine Trip and Feedwater Turbine Trip
(Stop Valve Closure)

7 to 10 Main Steam Line Isolation Valve (MSIV) Closure
and Bypass Valve Closure .

-D
\

s_/ -
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Table 3.2.2.2.5-3

SEQUENCE OF EVENTS * |||
LOSS OF CONDENSER VACUUM

Time-see Event
<0 Initiate simulated loss of condenser vacuum at 2 inches

Hg per second.

O Low condenser vacuum main turbine trip actuated.

O Low condenser vacuum feedwater trip actuated.

0.01 Main turbine trip initiates reactor scram and recirculation

pump trip.

1.9 Group 1 relief valves set points actuated.

2.1 Croup 2 relief valves set points actuated.

O
2.2 Group 3 relief valves set points actuated.

5.0 Low condenser vacuum initiates main steam line isolation
valve closure.

5.0 Low condenser vacuum initiates bypass valve closure.

13.6 All relief valves close.

17 SRVs actuate and then close.

26.0 (est) HPCI/RCIC system initiation on low level (L2).

>26 SRVs cycle to release decay heat.
,

* NOTE: This sequence of events represents one possible sequence or a bounding
sequence as defined in Chapter 15. Other event sequences can occur, h
depending on the assumptions made.
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| Table 3.2.2.2.5.3-1
COMPARISON OF EVENTS

I

LOSS OF FEEDWATER VERSUS LOSS OF CONDENSER VACUUM,

Event Time, see

LOF LCV

Feedwater pumps trip 0 0

Reactor scram 7 0.01

HPCI/RCIC low-level initiation 16 26

MSIV isolation initiation 16 5

SRV actuation 30 2

! HPC1/RCIC injection 46 56

~

. .

,

r

#

f

.

!.

|
t-

'

I

I

|
t.
!

I.

|~
|
i

'

,

.

s. .

,

.

t

.-
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Table 3.2.2.2.6-1

SEQUENCE OF EVENTS *

IASS OF AUIILIARY POWER TRANSFORMER

Time-see Event

0 Loss of auxiliary power transformer occurs.

O Recirculation system pump motors are tripped.

O Booster pumps are tripped.

O Condenser circulating water pumps tripped.

2.0 Reactor scram ia * t tated.

2.0 Closure of main steam line isolation valves.

4.0 Feedwater pumps are tripped.

5.0 All SRVs actuated.

12.0 All SRVs close.

> 17.0 SRVs cycle to release decay heat.

43 (est) L2 vessel level set point initiates HPCI and RCIC operation.

* NOTE: This sequence of events represents one possible sequence or a bounding

hsequence as de fined in Chapter 15. Other event sequences can occur,

depending on the assumptions made.
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Table 3.2.2.2.6-2
' SEQUENCE OF EVENTS *

LOSS OF ALL GRID CONNECTIONS

Time-see Event

(-)0.015 Loss of grid causes turbine generator to detect a loss
(Approx.). of electrical load.

0 Generator load rejection is initiated (control valve fast

closure).

O Turbine generator PLU trip initiates main turbine bypass
system operation.

O Recirculation system pump motors are tripped.

O Fast control valve closure (FCV) initiates a reactor scram
trip.

Ov
0.1 Turbine bypass valves open.

0.15' Turbine control valves closed.

~

~ 1'.8 - Croup 1 safety relief valves actuated.

2.0 Closure of main steamiline' isolation valves.

2.0 - Group 2 safety relief valves actuated.
4

2.2 . Group 3 safety relief valves actuated.

4.0 Feedwater pump trips' initiated,
r

. NOTE: This sequence'of events represents one possible sequence or a b'ounding.*
..

. sequence as defined in Chapter-15. .0ther event' sequences can occur,-

idepending on the assumptions.made.
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i

Table 3.2.2.2.6-2 (Continued)

Time-see Event

14.1 All safety relief valves close.

>i7.0 GRVs cycle to release decay heat.

41.9 (est) L2 vessel level set point initiates HPCI and RCIC.

O

O
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i

(} Table 3.2.2.2.6.3-1'

COMPARIS0tt OF EVENTS

LOSS OF FEEDWATER VERSUS LOSS OF AC POWER
4

Event Time, sec
'

LOF LOACP

Feedwater pumps trip 0 4

Reactor scram 7 0-2*

HPCI/RCIC low-level initiation 16 42-43

MSIV isolation initiation 16 2

SRV actuation 30 2-5

i HPCI/RCIC injection 46 72-73

* Shorter times are due to loss of all grid connections; longer times are due
loss of auxiliary power.

|

O|
,

l
l

I

f

!

O
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Taole 3.2.2.3.1-1

SEQUENCE OF EVENTS *

TRIP OF ONE RECIRCULATION PUMP

Time-sec Event

0 Trip of one recirculation pump initiated.

5.0 Vessel water level (L8) trip initiates turbine trip.

5.0 Feedwater pumps are tripped off.

5.0 Turbine trip initiates bypass operation.

5.0 Turbine trip initiates reactor scram trip.

5.2 Turbine trip initiates trip of the second recirculation

pump.

9.3 Group 1 pressure relief valves open.

12.6 Croup 1 pressure relief valves close.

48.0 (est) L2 vessel level set point initiates main steam line

isolation and RCIC and HPCI operation.

>50 (est) SRVs cycle to release decay heat.

* NOTE: This sequence of events represents one possible sequence or a bounding

sequence as defined in 3sapter 15. Other event sequences can occur, g
depending on the assumptions made.
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Table 3.2.2.3.1-2
. SEQUENCE OF EVENTS *

TRIP OF WO RECIRCULATION PUMPS

Time-sec Event

0 Trip of both recirculation pumps initiated.

3.4 Vessel water level (L8) trip initiates turbine trip.

3.4 Feedwater pumps are tripped off.

3.4 Turbine trip initiates bypass operation.

3.4 Turbine trip initiates reactor scram' trip.

6.7 Croup 1 pressure relief valves open.4

( 10.1 Group 1 pressure relief valves open.
;

446.6 (est) L2 vessel,leve1 set point initiates main steam line
~

,

isolation and RCIC and HPCI operation.*

.

[ >SO (est) SRVs cycle'to-release decay heat.

!
!

.-

!

:
!
,

s

i
4 -

!:

s- '* NOTE: _ This sequence of events represents one possible sequence or s bounding

L'N) .
.(

sequence as defined in Chapter.15. Other event sequences can occur,

[ ' depending'on the assumptions made.

,
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gTable 3.2.2.3.1.3-1
COMPARISON OF EVENTS

LOSS OF FEEDWATER VERSUS RECIRCULATION PUMP TRIP

Event Time, see

LOF RPT

Feedwater pumps trip 0 2-5*

Reactor scram 7 2-5

HPCI/RCIC low-level initiation 16 45-48

MSIV isolation initiation 16 45-48

SRV actuation 30 5-9

HPCI/RCIC injection 46 75-78

* Shorter times are for recirculation pump seizure and two recirculation pump
trips; longer times are for single recirculation pump trip.

O

O
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Table 3.2.2.3.3-1

SEQUENCE OF EVENTS *

RECIRCULATION PUMP SEIZURE>

,

Time-sec Event

1

0 Single pump seizure.

0.77 Jet pump dif fuser flow reverses in seized loop.

,

2.5 Vessel level (L8) trip initiates turbine trip.

I

2.5 Feedwater pumps are tripped off.
;

2.5 Turbine trip initiates bypass operation.
,

I

2.5 Turbine trip initiates reactor scram trip.
.

() 2.7 . Turbine trip initiates trip of the second recirculation1

pump.

,

i 5.5 Group 1 pressure relief. valves open.

8.7 Group 1 pressure relief valves close.

45.2 (est) Initiation of L2 vessel level set point isolation of

main steam line and HPCI and RCIC operation.i

>50 (est) SRVs cycle to release decay heat.

.

>

* Note: ' This sequence of events represents one possible sequence or a bounding- . _

, (,) _ sequence as defined in Chapter 15. Other event sequences can occur,
i -depending on the' assumptions made.

4-865
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Table 3.2.2.4.2-1

SEQUENCE OF EVENTS *

RWE IN POWER RANGE

Elapsed

Time

O Core is assumed to be opurating at rated conditions.

0 Operator selects and withdra,s the maximum worth control
rod.

I see The total core power and the local power in the vicinity
of the control rod increase.

5 see The LPRM system indicates excessive localized peaking.

5 see The operator ignores warning and continues withdrawal.

15 see The RBM system indicates excessive localized peaking. |g

15 see The operator ignores warning and continues withdrawal.

20 see The RBM system initiates a rod block inhibiting further
withdrawal..

40 see Reactor core stabilizes at higher core power level.

60 sec Operator reinserts control rod to reduce core power
level.

80 see Core stabilizes at rated conditions.
,

* NOTE: This sequence of event represents one possible sequence or a bounding
||gsequence as defined in Chapter 15. Other event sequences can occur,

depending on the assumption made.
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1

l

Table 3.2.2.4.3-1 |

4

SEQUENCE OF EVENTS *
'

4 ABNORMAL STARTUP OF IDLE RECIRCULATION PUMP
_

4

y

Time-see Event

0 Start pump motor. ;

;

}

9.8 Startup loop flow reverses.
,

i

10.3 Reactor high flux scram initiated.
1

1 50 Vessel level returns to normal and stabilizes.
1

i

; .O
!

.

!

i
e

i

!

,

I'
,

. '

i

I This sequence of events : represents one possible or a bounding sequence
'

* NOTE::

l .O
|Xf as defined in Chapter 15. . Other event sequences can occur, depending

f, on. the assumptions made,

4 867j.
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Table 3.2.2.4.4-1
SEQUENCE OF EVENTS *

RECIRCULATION FLOW CONTROL FAILURE WITH INCREASING FLOW

Time-Sec Event

0 Simulate failure of single loop control.

2.7 Reactor high flux scram trip initiated.

40 Vessel level returns to normal and stabilizes.

O

* Note: This sequence of events represents one possible 4 quence or a bounding

hsequence as defined in Qiapter 15. Other event sequences can occur,
depending on the assumptions made.
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Table 3.2.2.4.5-1

SEQUENCE OF EVENTS *

CONTROL ROD DROP ACCIDENT

Approximate
Elapsed Time Event

<0 Reactor is operator at 50% rod density pattern.

<0 RWM is not functioning.

<0 Maximum worth control rod blade becomes decoupled from the

CRD.

<0 Operator selectr, and withdraws the control rod drive of the
decoupled rod.

<0 Decoupled control rod sticks in the fully inserted or an inter-
mediate bank position.

i 0 Control rod becomes unstuck and drops to the drive position
at the nominal measuted velocity plus three standard deviations.

<1 second Reactor goes on a positive period and the initial power increase

| is terminated by the Doppler coe f ficient.
|
,

( <1 second APRM 120% power signal scrams reactor.
~

<5 seconds Scram terminates accident.

!

|-
|

I

'* Note:. This sequence of events represents one possible sequence or a bounding
sequence as defined |in Chapter 15. Other event' sequences can occur,

;

! depending on' the ' assumptions made.

4-869*
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Table 3.2.2.5.1-1

U.QUENCE OF EVENTS * g
INADVERTENT HPCI PUMP START

Time-see Event

0 'dPCI cold water injection initiated.

1 Full flow established for HP'I.

16.1 Reactor high flux scam initiated.

20.3 L8 vessel level set point trips main turbine, feedwater pumps ,
and HPCI.

20.3 Turbine trip initiates bypass operation.

21.31 Turbine trip initiates recirculation pump trip (RPT).

O
>50 (est) L2 vessel level set point initiates isolation of main steam

lines , and HPCI and RCIC operations.

>50 (est) SRVs cycle to release decay heat.

* Note: This sequence of events represents one possible sequence or a bounding
gsequence as defined in Chapter 15. Other event sequences can occur,

depending on the assumptions made.
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Table 3.2.2.3.1.3-1
COMPARISON OF EVENTS |

LOSS OF FEEDWATER VERSUS INADVERTENT HPCI PUMP START

Event Time, see

LOF HPCI

Feedwater pumps trip 0 20

Reactor scram 7 16

HPCI/RCIC low-level initiation 16 >50

MSIV isolation initiation 16 >50

SRV actuation 30 >50

HPCI/RCIC injection 46 >80

I

O
'

[

{-

O
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Table 3.2.2.6.1-1

hSEQUENCE OF EVENTS *

INSTRUMENT LINE BREAK

Time Event

0 Instrument line fails.

0-10 min Identificatima of break attempted.

10 min Activation of RHR and initiate orderly shutdown.

5 hours Reactor vessel depressurized and break flow terminated.

O

i

!

|
|

|

|

| * Note: This sequence of events represents one possible sequence or a bounding
hsequence as defined in Chapter 15. Other event sequences can occur,

depending on the assumptions made.
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Table 3.3.2-1

POTENTIAL DELAY IN UNCOVERY TIME AFFORDED BY
RECIRCULATION PUMP FLOW DURING POSTULATED

EXTREMELY DECRADED SBAs - 218/BWR/4

Core Core
Uncovery Pressure Decay lleat Vaporization Potential

Case Systems Time, t @ Uncovery lleat Rate Potential Delayunc
No. Event Operable sec. psia % Btu /Sec Btu atune

1 0.01 ft Recirc Brk RCIC+ ADS +CRD 600 160 2 . 2-+1. 9 49,000 43,000,000 860

with LOF and SORV

2 0.002 ft Recirc Brk RCIC+ ADS +CRD 880 130 2.0+1.85 46,000 44,000,000 950
with LOF and SORV

7 3 0.08 ft Recirc rk IIPCI+ ADS 1030 72 1.9+1.8 44,000 46,000,000 1050
w$ with LOF and SORf
o
s"

# 9 9
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Figure 3.3.2-2. Forced Core Flow Circulation Conditions
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l'')T
Table 3.4-1

%.
BWR 4/5 FREQUENCY OF EVENTS

S/R Valves Lifted on
"' " # 88"#* **

Desiga Isolation

Frequency * (all to (2/3 to (1/3 Type
Events (40 Years) 2/3) 1/3) to 0) Event

Turbine Trip (W/BP) 51 x No

Load Rejection 29 x No

(w/BP)

Pressure Regulator 26 x Yes
Failure

Feedwater Controller 19 x Yes

Failure

Trip of Both 10 x Yes
Recirculation Pumps

Recirculation 10 x Yes

Controller Failuref- s

is'''} - Loss of Feedwater 29 x Yes

Flow

Loss of Au> tliary 10 x Yes

Power

Closure of All 38 x Yes

MSlV's

Loss of Condenser 26 x Yes
;~

Vacuum

Inadvertent Relief 4 x No

| Valve Opening
|

YesTurbine Trip (W/0 BP) 1 x

YesLoad Rejection 1 y.

(W/0 BP)

i p,
u
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O
Table 3.4-la

BWR/6 EVENTS WHICH ACTIVATE RF IEF VALVES

S/R Valves Lifted on Initial
* "I"Pressure Peak
Type

Events (all to 2/3) (2/3 to 1/2) (1/3 to 0) Event

Turbine Trip (W/BP) X No

Load Rej ection X No
(W/BP)

Pressure Regulator X Yes
Failures

Feedwater Controller X No
Failure

Trip of Both X No
Recirculation Pumps

Recirculation X No
Controller Failure

Loss of Feedwater X No
Flow

Loss of Auxiliary X Yes
Power

Closure of All X Yes
MSIV's

Loss of Condenser X Yes
Vacuum

Inadvertent Relief X No
Valve Opening

Turbine Trip (W/0 BP) X Yes

Load Rej ection X Yes
(W/0 BP)

O
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Table 3.5.2.1-1
SUMMARY OF CASES PRESENTED

3.5.2.1.1 1 LPCS System + ADS Only

I 3.5.2.1.1.1 Liquid Breaks

BWR/2 0.001 ft Suction Break Figure Group 3.5.2.1-1

BWR/4 0.001 ft2 Suction Break Figure Group 3.5.2.1-2

BWR/2 0.1 ft2 Suction Break Figure Group 3.5.2.1-3

BWR/4 0.1 ft2 Suction Break Figure Group 3.5.2.1-4
2

BWR/6 0.1 ft Suction Break Figure Group 3.5.2.1-5

BWR/2 DBA Recirculation Break Figure Group 3.5.2.1-6

BWR/4 DBA Suction Break Figure Group 3.5.2.1-7

3.5.2.1.1.2 Steam Breaks

BWR/2 0.1 ft2 Steanline Break Figure Group 3.5.2.1-8

BWR/4 0.1 ft2 Steanline Break Figure Group 3.5.2.1-9
2

BWR/2 0.5 ft Outside Steamline Break Figure Group 3.5.2.1-10

BWR/4 0.5 ft2 Outside Steamline Break Figure Group 3.5.2.1-11

3.5.2.1.2 1 LPCI Pump + ADS Only

3.5.2.1.2.1 Liquid Breaks

2BWR/4 0.001 ft Suction Break Figure Group 3.5.2.1-12

BWR/4 0.1 ft2 Suction Break Figure Group 3.5.2.1-13

BWR/6 0.1 ft2 Suction Break Figure Group 3.5.2.1-14

BWR/4 - DBA Suction Break Figure Group 3.5.2.1-15

3.5.2.1.2.2 Steam Breaks

BWR/4 0.1 ft2 Steamline Break Figure Group 3.5.2.1-16

3.5.2.1.3 Power Source Failure

p.,
\m/

4-879
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Table 3.5.2.1-1 (Continued)

3.5.2.1.3.1 Liquid Breaks

2
3VR/4 0.1 ft Suction Breaks Figure Group 3.5.2.1-17

2
BUR /6 0.1 ft Suction Breaks Figure Group 3.5.2.1-18

3.5.2.1.3.2 Steam Breaks

2BWR/4 0.1 ft Inside Cteamline Break Figure Group 3.5.2.1-19

BWR/6 0.1 ft2 Inside Steamline Break Figure Group 3.5.2.1-20

3.5.2.1.4 LPCI Diversion

BWR'6 0.022 ft Core E,, ray Line Break F'.gure Group 3.5.2.1-21

3.5.2.1.5 Failure to Actuate ADS

3.5.2.1.5.1 Liquid Breaks

BWR/2 0.1 ft Suction Break W/lLPCS Figure Group 3.5.2.1-22

BWR/6 0.1 ft2 Suction Break U/lLPCI Figure Group 3.5.2.1-23

BWR/6 0.1 ft2 Suction Break W/lLPCI Figure Group 3.5.2.1-24

(Recircu-
lation

Pumps On)

3.5.2.1.5.2 5.eam Breaks

BUR /6 0.1 ft Steamline Break W/lLPCI Figure Group 3.5.2.1-25

3.5.2.1.5.3 No Break With Isolation

BWR/6 Isolation Event W/LPS Figure Group 3.5.2.1-26

9

4-880
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Table 3.5.2.1-1 (Continued)

BWR/6 Isolation Event W/LPCS Figure Group 3.5.2.1-27

(Recircu-
lation

Pumps On)

3.5.2.1.5.4 Mitigating Actions

3.5.2.1.5.4.1 High Pressure Injection

BWR/6 Isolation Event W/HPCS Figure Group 3.5.2.1-28

3.5.2.1.5.4.2 Isolation Condensers

BWR/2 Isolation Event W/ Isola- Figure Group 3.5.2.1-29

tion

Conden-

sers and

ILPCS

O
3.5.2.1.5.4.3 Manual ADS

BWR/6 Isolation Event W/1LPCI, Figure Group 3.5.2.1-30

1 SRV

OPEN*

BWR/6 Isolation Event W/1LPCI, Figure Group 3.5.2.1-31

3 SRVs

OP EN*

BWR/6 Isolation Event W/1LPCI, Figure Group 3.5.2.1-32

5 SRVs
|

! BWR/6 Isolation Event W/1LPCI, Figure Group 3.5.2.1-33

7 SRVs

OPEN*

*SRVs actuated at L1 plus 600 seconds
7T
U

4-881-
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Table 3.5.2.1-1 (Continued)

BWR/6 Isolation Event U/lLPCI, Figure Group 3.5.2.1-33

7 SRVs

OPEN*

3.5.2.1.6 Failure of Low Pressure Systems to Inject

RWP/4 0.1 ft Suction Break W/HPCI, Figure Group 3.5.2.1-34

ADS @

600 SEC

BWR/6 0.05 ft Suction Break W/HPCS, Figure Group 3.5.2.1-35

ADS @

600 SEC

3.5.2.1.7 Stuck Open Relief Valve

BWR/4 Isolation Event W/SORV, No Figure Group 3.5.2.1-36

ECCS

BWR/4 Isolation Event W/SORV and Figure Group 3.5.2.1-37

ILPCI

*SRVs actuated at Ll plus 600 seconds

O
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Table 3.5.2.1-2

( SUMMARY AND CONCLUSIONS

Initiating Systems Systems Operator
Event Failed Available Actions

LIQUID BREAK FDWR, HPCI/HPCS 1 LPCI/l LPCS NONE

RCIC, CRD, IC ADS

STEAM BREAK FDWR, HPCI/HPCS 1:PCI, 1 LPCS NONE

INSIDE CONTAINMENT RCIC, CRD, IC aim

STEAM BREAK FDWR, HPCI/HPCS 1 LPCI, 1 LPCS MANUAL ADS

OUTSIDE CONTAINMENT RCIC, CRD, IC ADS

STUCK OPEN FDWR, HPCI/HPCS 1 LPCI, 1 LPCS MANUAL ADS

RELIEF VALVE RCIC, CRD, IC ADS

LOSS OF FDWR, HPCI/HPCS 1 LPCI, 1 LPCS MANUAL ADS

FEEDWATER RCIC, CRD, IC ADS

LIQUID BREAK FDWR, HPCI/HPCS 1 LPCS, or 1 LPCI NONE

(~N RCIC, CRD, IC, LPCI ADS

LPCI or LPCS''

STEAM BREAK FDWR, HPCI/HPCS 1 LPCS or 1 LPCI NONE

INSIDE CONTAINMENT RCIC, CRD, IC, LPCI ADS

STUCK OPEN FDWR, HPCI/HPCS 1 LPCS or 1 LPCI MANUAL ADS

RELIEF VALVE RCIC, CRD, IC, LPCI ADS

STEAMLINE BREAK FDWR, HPCI/HPCS 1 LPCS or 1 LPCI MANUAL ADS

| OUTSIDE CONTAINMENT RCIC, CRD, IC, LPCI ADS

LOSS OF FDWR, HPCI/HPCS 1 LPCS or 1 LPCI MANUAL ADS

FEEDWATER RCIC, CRD, IC, LPCI ADS

| LPCI or LPCS
!

t-

i

|
\ .

w/

(

| 4-883
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Table 3.5.2.1-2 (Continued)

O
Initiating Systems Systems Operator

Event Failed Availcble Actions

LIQUID BREAK FDWR, HPCI/HPCS 1 LPCS or 1 LPCI MANUALLY

RCIC, CRD, IC, ADS DEPRESSURIZE

LPCI or LPCS OR RESTART

HPS

STEAM BREAK FDWR, HPCI/HPCS 1 LPCS or 1 LPCI MANUALLY

INSIDE CONTAINMENT RCIC, CRD, IC, ADS DEPRESSURIZE

LPCI or LPCS OR RESTART

HPS

STEAM BREAK FDWR, HPCI/HPCS 1 LPCS or 1 LPCI MANUALLY

OUTSIDE CONTAINMENT RCIC, CRD, IC, ADS DEPRESSURIZE

LPCI or LPCS OR RESTART

HPS

STUCK OPEN FDWR, HPCI/HPCS 1 LPCS or 1 LPCI MANUALLY

RELIEF VALVE RCIC, CRD, IC, ADS DEPRESSURIZE

LPCI or LPCS OR RESTART

HPS

LOSS OF FEEDWATER FDUR, HPCI/FPCS 1 LPCS or 1 LPCI MANUALLY

RCIC, CRD, IC, ADS DEPRESSURIZE

LPCI or LPCS OR RESTART

HPS

STEAMLINE BREAK FDWR, HPCI/HPCS 1 LPCI or LPCS NONE

OUTSIDE CONTAINMENT RCIC, CRD, ADS IC

OR LOSS OF FEEDWATER LPCI or LPCS

O
4-884
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BWR/14-218
FIGURE 3.5.2.1 - 9.2 WATER LEVEL VS TIME FOR A 0.10 FT' STEAMLINE BREAK Willi ONE LPCS

AVAILABLE.
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FIGURE 3.5.2.1 - 9.5 flATURAL CIRCULATION FLOW RATE VS TIME FOR A 0.10 FT STEAMLINE2

IIREAK WITil DNE LPCS AVAILABLE.
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FIGURE 3.5.2.1 - 10.5 NATURAL CIRCULATION FLOW RATE VS TIME FOR A 0.50 FT2 OUISIDE
STEAMLINE BREAK WITil ONE LPCS AVAILABLE.
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flGURE 3.5.2.1 - 10.6 TEtiPERATURE VS TIME FOR A 0.50 FT2 OUTSIDE STEA".LINE BREAK WITil
ONE LPCS AVAILABLE.

1.2
3 i VESSI:L TOP o llE00x10

2 FUEL

,

0.0 - --- --

-, z
L_ s

$
'

e
(- 8Li I

2 >ca i '\ i i if m _,

e 2

$
Lij

2
TJ 0 . 11 --

--

| -- _ \
--

2LLI _

n _.
2
LL}

~

|_
-

_

0 . b _ l- i i | Li un -2
- - -

i 1- _

0. O.Li 1.2 1.8 2 .1151 0 '

TIME (SEC),



' !. | | )-

M8a0em"
2

-

.
H

O T r
I

p'0W
K
A 1

E x
R i

tB
.

E 2N MI

L U1

A Nl

lE fE
T
S EL

MP
E OD2 CRI

S/ NE

_HW
T
U

'R O 0O
W 0L _

>

I

-B F
i2 80

5 .

~
-

1

0

A

JR
O .

FE
L

EB
HA -

_
l L
TI -

A'S V
VA

N
YS
PCO
i -

LP
AL
l

2TE 3

NN -
.

EO 1 )

C7
.

0 E_

1 i

S_
_ -

(
,

1_ s.

2

5

E3 d

ME
R
U I
G G TI

_
- .F_

_
i
0_

-

3

i

i

L
I

_ i

:

1 't

-

i

.-

. _
i

- _ _ _ _ ~ - ~ ~ .

O 0. . '

0 0 0 O0 0 0
6 1 21

-

I G N ,)_ a" _ _I_
3l n E: J

>O C1 ZLtl l

_

>I $
_

_



8L0O5|
-

- '
~

-

-E
N
O

Oi
l

F0
l
i

W
K 1

A x

-E i

R t

U .

2'

E
l Ml

i

L U
I

- Nl

A
E.E

T
S l

P
E

2ID RK
lS LEl/ I l

U l HE
RO UOi l

ELBW 'T , (

BF i 2 3 - - 8
0 .

'5 l
.

U

A 2

R
O
F

.

EE 3
t ,

t L
i B
TA

L
SI
VA

V

OYA _

T ,
l S
lC 2AP
UL .

- , C
Q 1 )

')

8

E0
1 S

- (
1 ,

.

2

S. E3 3

i_ ME
R IU
G 6
I . .T-

F

m_
'
0

l

-

a_|

'

3
'

'

'

,
'

,

_

'

i
- . - _ r, - ~

_ .

O6 2 2O
*

.
g . .

0 0 0
-

> |- - i_ E - O-
_C

?%s.



.. - . - - . .-. _ - __- ._ - . .. - - - - . .. . . -

O O O
,

~

BWR/L1-218
'

flGURE 3.5.2.1'- 11.1 SYSTEM PRESSURE VS TIME FOR A 0.50 FT* OUTSIDE STEAHLINE BREAK
-

WITH ONE LPCS AVAILABLE.
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2flGURE 3.5.2.1 - 11.2 WATu: LLVLL VS TillE FOR A 0.50 FT OUTSIDE STEAMLINE BREAK WITH
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FIGURE 3.5.2.1-30.5 flATURAL CIRCULATI0ff FLON RATE VS Tl!!E FOR AN ISOLATION WITil ONE LPCI
AVAILAllLE, OilE REllEF VALVE OPEll AT 600 SECONDS.
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FIGURE 3.5.2.1-34.4 FLOW RATES VS TillE FOR AN ISOLATION tilTil ONE LPCI AVAILABLE, TilREE

REllEF val VES OPEN AT 600 SECONDS AFTER L1
I

- - - - - - - - - - - - - - - - - - - - - - II - -- ' - - - - -- - - -- ---600'
i Sil nMI. lNE
2 HUS'

3 Bile 0K

,

400. - -- - - ---,s

U g
1.i i e

T 03 ?
pN 2ME g-

En >
_1
m

11.1 200. ' - -
- -- -

i._ .

CL -

CC _

c
-

9
-

'N; --
-

5
L1-

_

0. LI J 'LLb i i i * i a i a i 3 i 3 i 3 * i -23

0. 0.6 1.2 1.8 2.11x 10'

TIME (SEC)

O O O



l

2g?%gs
'

2
_ -

.

_P _ v'
. y.

.MI r

O.
C U u

l' t s '0
P

_.L

E _l _1'
N xD1. _i 4

l _

L J
li

_U
v 2

.

TRfI

WE _R
8 NF _i '

l

O A _T1 I
T

2AS CDL

- ON R
SO I

E6I CE
NS/A T0RR0 R
O6WF . N

T

BEA 8
'

l i
t

ti .t
TE 1

P
SO 'V

S i 'n 'EE
TV
AL .
RA

.
'i

V
l

_i

0F _
LE .

FI
L

NE bOR hI
.TE UAE

O, LR
l

_Ui 2 >CT IR .
.I ,

_
1 )CE k

L CLB _ ,AA ERL _

UI I
TA ( SAV b
NA (

_
5 _

_8

3 .

- E
_.

1

. M.
2

5
_

'

I

6.T3

E _
'

0
_ ,

1R
U
G

, L_.
,

l

f _
i !

I

i

_ ,'
_

, ]
_

_ t
__

.

s
.

d_
i

i

i

' '

r' i
' Li '

_.
'- , "

Ii
'

_
t

i

.
'

'.

1

i
I

I
' .__~_ __

,

_
.' .

0

O . - ,
,3

n0 O y1
1

-1
x

) )
.

t-u mE IOJ_
,

-(.l.LU NX00jr.
i C -

TOO .'

,,



NEDO-24708A

i .

!
|

|.a
7

L

5= sj 3
!c

. _.

b c / *

e , ua /- -

b
|2 |'- ||

#

co a ~:
'

~c '5
IN) $

I. +ai w
b ! _:d , ~

:
-

\=J ! b2 ~ '\ l

C,. C CL |E'T52 i.u > u_-i ,t |co
-

CQ e , - ~
-w .

4O M
.a *

OC
VU >=w 7W
Z
<o I

o i

%c I
cvC

'

6 >-

g,,J

_ = . =m
>= C

C
...

>V -

W
W> Nce _s
=< *

> - > N' .= m<
bb
h I LO=e 07

'.

I
'

e. -

-

M.
8"* N

N

d 2~
.4 -

e i---w I
cx: *.D 1

-
ic

S I
,

1
|

w
-

i
~

m
|

l
-,,

| !

I I.
-

~<|
-

_

! -
i JJ ! ,,,,i.-
. ,

. - , ,

&c ; s 9=
a

M

h. . vt .M. __-> . a .

4-1134



;!< ir :' cf ! . ;i t ,' ;I ; ,I
!

gahOP> -

s

Nm
-

2F -

E
I -

__L
E
R ..

O' E
E
R s '

2

~ 0H.

T
1

,~
x,

iE _ t

L .

_
B 2A
L MI8A U

N
V N1 A RE

2I _

L. :
C _l

- P MP
L .U

wG El l
E

/ N .NE
O _HW >

\R! 0O!

T 0L.

WI t

N LB NR i 2 , 8
O E '

.
I

T T 1

AF
LAO

/SS 2'I D
N ,

NO
AC

E
RS
O
F0

0
E6 -
!
*
l T
TA

Of SN
VE 2

YO
. 2P ,

.P
LS 1 )
AE

Cl Vi

TL
iA El

tV

S7

(
1

3
- 2

1 ,

.

_
2

E_

-
5

M_ 3
_

_ I_ E'
_ R _ 6.T-
_ U
_ - 0

G
I

F -
i

2
i i

i

- i

~*
l

i

P
i

i ~

i-
-

- i

- __..~ ~.
. ._

O O. , . .

0 0 0 00 0 0.
G 1 2t

DJ_ Nap. D" gCL _C-E~E_ZL
' rC . _

I j.
i

' .C i

_

_ iOM
-

,: :'



NEDO-24708A
-

N.q

t

|
L ,

w | w
.".J * w

|,3 m'ca:' C
d

~ r
7

a

E 8 ,

P i '
e

4 fsj

I! I
*

w
CD s a'

~3 i R
L b

~

'
i 5 |
C- Cr -

\ ,Nh.,
cr- ' .=m=

! '-:v a, q--

]wg -

en = ,.4- -N m 3
1

,
p

e
m ==d

:2: y .-

= , .

C
.

,
i

p t.-

< +

4
a 4oe , 4m6 ! <~

5C i

kd M
^

cx:
CC 4
kC 4* Mw *
E* ip< i d W.

*z - 21mW l m-

>. -

$s|
*

: C.Jo
-
.- e i i W,.

-w g
$D $ (.D
BE | f -

%
! 4!C

2,;_: !
ny .

_l LLJ.' ! .

E'~

j~
W

, C
m -

c' H
* '

-|
?w
? -

c=:
U 6 ~

N 2 J,

'
|-

~
|
! -

1
-

; -

~

i ~

M|6
f 8 8 1 1 1 ! .

Oo N Noe

- . . .

o o a
i

11I18n0
4-1136



NEDO-24708A
;

g').
.

w i.

t . ! :
(

.* i j 'g
w i

| n .
'g o.

j -

' T
_5 i i -

g _.g . .

i ~,

. . - . . ,

-- I i /
-

cc e a
m w

C?s -

- .-
5 .

x sr m'
cc ss $z pH P
C $ '2_ - a

_

$$ i -

~

<ei _

!go
'8
y. .

p2 i

C5 I
c n

== :-

r) =m i

$$ | N*

us-+- -

c- > ; -

se i o
33 i U.J

(DGW '

: -.-
;-

* ;
,

:- s u_!
; i r
s ; -

,

_t I C F--w

$' ! _
o

C j _

i
-

i ,
;
4 J

? J
l, -

.

- _,,,,,,,,,. . .

n ~, x =. .oV 0.3 . .

o a._
M

(UISd) 380SS38d
4-1137

_ _ . . .



_

.

BWR/6-218
FIGURE 3.5.2.1- 32.2 WATER LEVEL VS TI!!E FOR All ISOLATION WITil DNE LPCI AVAILABLE, FIVE

RELIEF VALVES OPErl AT 600 SECONDS AFTER. L1
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Table 3.5.2.3.3-1
GAMMA FLUX AFTER SHUTDOWNp"

G
Time After Ratio of Gamma Flux After

Shutdown Shutdown to Gamma Flux
t(sec) LOCA Prior to Shutdown

0.0 1.0

1.0 0.28

1
1.0 x 10 0.22

1.0 x 10 0.14 (N1.7 minutes)

31.0 x 10 0.087 (s0.28 hour)
4

1.0 x 10 0.044 (s2.8 hours)
51.0 x 10 0. 0' ) (N1.2 days)

6
1.0 x 10 0.013 (% 1.6 days)

1.0 x 10 0.0057 (%116 days)

8
1.0 x 10 0.0027 (%1157 days; %3.2 years)

s.s

/~~

4 j
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Table 3.5.2.3.3-2

GAMMA FLUX SENSITIVITY TO VOID FRACTION CHANGES (IN CHANNEL)
UNDER HOT OPERATING CONDITIONS

(CAMMA SOURCE FIXED FOR EACH LATTICE)

In-Channel T (Relative Gamma Flux at TIP Location)y
Exposure Void
Gk'd/ST Fraction 7x7 8x8 8x1

2.0 0 1.24 1.13 1.05

2.0 40 1.37 1.06 0.99

2.0 70 1.30 1.12 1.04

15.0 0 1.28 1.09 1.09

15.0 40 1.39 1.14 1.05

15.0 70 1.45 1.19 1.11

30.0 0 1.51 1.35 1.18

1.1130.0 40 1.49 ---

30.0 70 1.49 1.35 1.17

0
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Table 3.5.2.3.3-3
I IN-CORE NUCLEAR INSTRUMENTATION CAPABILITY

On Scale
Instrt mentation Sensitive To (Sensitive) Results

_

Source Range Monitor Thermal Neutrons Yes Expected to indicate

(Yes) anomalously low count
rate response indicating
a potential inadequate
core cooling condition
when detector is inserted
into a completely voided

(uncovered) core.

Intermediate Range Thermal Neutrons No

Monitor (IRM)

Local Power Range Thermal Neutrons No

Monitor (LPRM)

Average Power Range Thermal Neutrons No

(G")
Mointor (APRM)

Thermal TIP Thermal Neutrons No

Gamma TIP Camma Photons Yes Not expected to indicate

(No) obvious anomalous response
indicating a completely
voided core because of
the relative insensitivity
of gamma flux flux levels
to core moderator density.

.

/ .

h
a
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Figure 3.5.2.4-1. Typical Steam Cooling IIeat Transfer Coef ficients as Functions of Two-Phase
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