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Arizona Public Service Company

ANPP-31119-EEVBJr/WFQ '
November 13, 1984

Director of Nuclear Reactor Regulation
Attention: Mr. George Knighton, Chief
Licensing Branch No. 3

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3
Docket Nos. STN-50-528/529/530
Response to NRC Question 6
File: 84-056-026; G.1.01.10

Reference: Letter from G.W. Knighton (NRC) to E.E. Van Brunt, Jr. (APS),
dated October 6, 1984; Subject: Request for Additional
Information - Palo Verde Unit 1 Technical Specifications

Dear Mr. Knighton:

Attached for your information is our response to NRC Question 6 from the
reference letter.

Please contact me if you have any questions.

Very truly y, ursigg;;;;>
S Undesn ol

E. E. Van Brunt, Jr.
APS Vice President ,
Nuclear Production

ANPP Project Director

EEVBJIr/WFQ/no
Attachment

cc: E. A. Licitra w/a
A. C. Gehr w/a
R. P. Zimmerman w/a

{7 sar1160316 841113 a
{

PDR ADOCK 03000528
A PDR







Y

- ® ®

.ﬁ"/
ANPP-31119-EEVBJr/WFQ
November 13, 1984

STATE OF ARIZONA )
) ss.
COUNTY OF MARICOPA)

I, Edwin E. Van Brunt, Jr., represent that I am Vice Preéident,
Nuclear Production of Arizona Public Service Company, that the foregoing
document has been signed by me on behalf of Arizona Public Service Company
with full authority to do so, that I have read such document and know its
contents, and that to the best of my knowledge and belief, the statements

made therein are true.
i € T

Edwin E. Van Brunt, Jr.

Sworn to before me this 4:3 day oﬁj%}zggznﬁégfg; 1984.

T [Notary Public
> g 5 , v el

Mé‘ﬁomﬁiséidﬁ Eﬁpires: st
" e “ »
My Commisslon Expires April 6, 1987

y
¥ i




i
"
) *
x
- -
-
.
. v
> .
S
- .,
A .
=, - .. M
. AP
PR .
w. . f\\\
< <,
! EREC
¢ - L X 14
o .,
] i\n:A o
\v.w“} « o

Spegpantd




ANPP-31119

Question

6.

RPS/ESF Response Times (Table 3.3-2, page 3/4 3-9 and 3.3-5, page 3/4 3-

. 24 through 3/4 3-26)

(A) Provide the bases for RPS/ESF response times listed in these tables or
refer to the assumptions made in Chapter 15 of FSAR.

(B) “Provide time lines for all the transients discussed in the. response to -
this question. '

(C) Why are the neufron detectors exempt from response time testing?

(D) Verify that the response time testing procedures include sensor and
signal delays. ’

‘Response

Al

2.

3.

B.

The Reactor Protection System/Engineering Safety Features (RPS/ESF)
response times listed in PVNGS proof and review Technical Specification
(T/S), dated August 13, 1984, Tables 3.3-2 and 3.3-5, respectively, and as
modified by this response are based on‘the assumptions made in Chapter 15
of the PVNGS FSAR., This is demonstrated by Enclosure 1 which tabulates the
proposed response time values and the corresponding sequence of events
tables(s) in the FSAR (either PVNGS or CESSAR as appropriate).

Please note that several discrepancies were observed between previously
proposed response times and the Chapter 15 response times existing at that
time. The following concurrent actions are being taken to address those
discrepancies.

The discrepancies in the CPC, variable overpower trip, MSIV and MFIV
response times were the subject of an October 4, 1984 meeting with the NRC
staff, At that time the discrepancies and their root causes were

'discussed. It was concluded that the response times given in Enclosure 1

are appropriate pending: 1) CESSAR change to the MSIV and MFIV closure
time and 2) APS submission of a parallel FSAR change on the valve closure
times. A summary of the meeting and corrective action will be submitted to
the NRC on the CESSAR docket,

The discrepancies in MFIV and AFW were also discussed in that same meeting.
These discrepancies were due to recent changes brought about by startup
testing for which PVNGS FSAR change packages had been initiated but not
been submitted. These changes are being submitted to the the NRC under
separate cover, -

Sequence of events tables are being revised to demonstrate that the
response times were consistent with the Chapter 15 analysis. These changes
are included in Enclosure 2 and will be transmitted by separate letter on
the appropriate docket.

The necessary information to construct a response time line for all
transients discussed in the response to Question 6A above is included in
Enclosure 2.

AHN LoRIL
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' 1. The-neutron detectors utilized at Palo Verde are fission chambers.
The response time of a fission chamber is primarily dependent on
neutron interaction. time in the chamber and neutron flight time from
the core. Both of these times are several orders of magnitude lower,
than the signal delay times assumed in the Safety Analysis for trip
funct1ons which use these detectors;

C. The neutron detectors are exempt from response time testing for the
following reasons:

i 2. In-situ response time testing of the neutron detectors is not
practicable. Detector input (neutron flux) can neither be varied nor
measured with sufficient speed and accuracy, to allow any meaningful
’, determination of detector response time, (typ1ca11y‘<<1 ms ).

.D. The Palo Verde Safety Systems Response Time Testing Procedures include the
measurement of both sensor and signal delays. These values are combined to
determine an overall channel response time. The Neutron Detectors and

. Reactor Pump Speed Sensors are specifically excluded from response time
testing in the Technical Specifications and are not 1nc1uded in the
response time test1ng procedures.
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ENCLOSURE 1

.
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. CORRELATION BETWEEN PVNGS TE

FUNCTIONAL UNIT

I. TRIP GENERATION

A.

Process
1. Pressurizer Pressure - High
2. Pressurizer Pressure --Low
3. Steam Generator Level - Low
4. Steam Generator Level - High
5. Steam Generator P;essure - Low
6. - Containment Pressure ; High
7. Reactor Coolant Flow - Low
8. Local Power Density - High
a. Neutron Flux Power from Excore Neutron Detectors
b. CEA Positions
c. CEA Positions: CEAC Penalty Factor
9. DNB& - Low

W ~-hHhAOT

. Neutron Flux Power from Excore Neutron Detectors

CEA Positions

Cold Leg Temperature

Hot Leg Temperature

Primary Coolant Pump Shaft Speed

Reactor Coolant Pressure from Pressurizer
CEA Positions: CEAC Penalty Factor

L SPECIFICATION TABLE 3.3-2 ‘ .
RESPONSE TIMES AND FSAR SEQUENCE OF EVENTS TABLE AND FSAR SECTION N

RESPONSE TIME

“SAFETY ANALYSIS REFERENCED. (e)

“{Seconds )

<1.15 CESSAR Tables 15.2,3-1, 15.5.2-1, 15B-2,
15.8-4

<1.15 CESSAR Table'6.3.3.5-1

<1.15 CESSAR Tables 15.B-2, 15.B-4

<1.15 CESSAR Section 15.1.2.2(P)

<1.15 CESSAR Table 15.1.5-4

<115 PYNGS FSAR Tables 6.2.1-10 Sheets 4 and 5%,
6,2,1-28(4), CESSAR Tables 6.2.1-11 thru 20

<0.65 PUNGS FSAR Table 15.1-1(4)

<0.75 CESSAR Sectjon 15,1.2.2(P)

<1.35 CESSAR Section 15.1.2.2;)

<0.75 CESSAR Section 15.1.2,2

<0.75 CESSAR Tables

- 15.1,4-2, 15,1,5-2, 15.1.5-3, 15.1.5:5,
15.3,1-1, 15.3,3-1, 15.6.3-1, 15.6,3-6, 15D-1

<1.35 CESSAR Table 15.4.2-1

<0.75 See Item 9a

<0.75 See Item 9a

<0.75 See Item 9a

<0.75 See Item 9a

<0.75 See Item 9a
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Q CORRELATION BETWEEN PVNGS TEC, SPECIFICATION TABLE 3,3-2 ‘
E

RESPONSE TIMES AND FSAR SEQUENCE OF EVENTS TABLE AND FSAR SECTION

(CONTINUED)
FUNCTIONAL UNIT RESPONSE Tlﬁf SAFETY ANALYSIS REFERENCED (e)
’ (Seconds)
B. Excore Neutron Flux* ]
1. Variable Overpower Trip <0.55 ggii?gnTigTifs%g)4.l-l, 15.4.8-1, PVNGS FSAR
2. Logari%hmic Power level - High
a. Startup aqd Operating <0.55 CESSAR Section 15.4.1.6
.C. Core Protection Calculator System ‘
1. CEA Calculators N/A
2. Core Protection System N/A
D. Supplementary Protection System
1. Pressurizer Pressure - High <1.15 Response to NRC Question 440.5(b) _
IT. RPS LOGIC
A. Matrix Logic N/A
B. Initiation Logic "~ N/A
III. RPS ACTUATION DEVICES
A. Reactor Trip Breakers : " N/A

B. Manual Trip : “ N/A




Q CORRELATION BETWEEN PVYNGS TECML SPECIFICATION TABLE 3,3-5 ‘ ’

RESPONSE TIMES AND FSAR SEQUENCE OF EVENT TABLE AND FSAR SECTION

INITIATING SIGNAL AND FUNCTION

1. Manual
2. Pressurizer Pressure - Low
a. Safety Injection (HPSI)
b. Safety.Injection (LPSI)
c. Containment Isolation
1. CIAS Actuafeq Hini-Purge Valves
2. Other CIAS Actuated Valves
3. Containment Pressure - High .
a. Safety Injection (HSPI)
b. Safety Injection (LPSI)
c. Containment Isolation
1. CIAS Actuated Mini-Purge Valves
‘2.;0ther CIAS Actuated Valves
d. Main Steam Isolation

1. MSIS Actuated MSIV's

2. MSIS Actuated MFIV's

RESPONSE TIMES (f) SAFETY ANALYSIS REFERENCED (e)

(SECONDS)
N/A
<30/30 * CESSAR Tables 6.3.3.2-1(c), 6.3.3.3-6, 6.3.3.5-1,
15.1.5-1, 15.1,5-2, 15.1.5-3, 15.1,.5-4, 15.1.5-5,
15.2,3-1, 15.4.8-1, 15.?. -1, 15.6.3-6, 15.D-1
<30/30 CESSAR Tables 6.3.3.2-1\¢/, 6.3,3.3-6, 6.3.3.5-1
<10.6/10.,6 Not Credifed fo% Pzr Pressure-Low, see Item 3.c.l
<59/59 PUNGS FSAR Section 6.2.4(P)
<30/30 Not Credited for High Containment Pressure, see
Item 2.3. _
<30/30 Not Credited for High Containment Pressure, see
Item 2.b
<10.6/10.6 PVNGS FSAR Section 6.2.1,5
<59/59 PUNGS FSAR Section 6.2,4(P)
<5.6/5.6 CESSAR Tables 6.2.1-11 thru.20 (d)

<5.6/5.6 (CESSAR)

PVUNGS FSAR Tables 6.2.1-10, Sheets 4 & 5'¢/,
6.2.1-28(d)

CESSAR Tables 6,2.1-11 !ru.20, PVNGS FSABd}ab]es

210.6/10.6 (PVNGS) 6.2.1-10, Sheets 4 & 5(d), Table 6.2.1-28




Q CORRELATION BETWEEN PVNGS TECI'L SPECIFICATION TABLE 3,3-5 ‘

RESPONSE TIMES AND FSAR SEQUENCE OF EVENT TABLE AND FSAR SECTION

(CONTINUED)
INITIATING SIGNAL AND FUNCTION "RESPONSE TIMES (f) "SAFETY ANALYSIS REFERENCED (e)
SECONDS '
e. Containment Spray Pump <27/17 PYNGS FSAﬁ Tablﬁ)ﬁ.z.l-lo, Sheets 4 & 5(d)’
) , Table 6.2.1-28
4. Containment Pressure - High - High
a. Containment Spray Valves ' <33/23 CESSAR Sections 6.3.3. Z(a) 6.3,3. (a) PVNGS
, _ . FSAR Tab}g6.2.1-10, Sheets 4 & 5(d), Table
6.2.1-28
5. Steam Generator Pressure - Low
a. Main Steam Isolation .
1. MSIS Actuated MSIV's ‘ <5.6/5.6 CESSAR Tables 15.1,4-1, 15.1,4-2, 15.1,5-1,
- 15,1,5-2, 15,1,5-2, 15.1,5-3, 15.1.5:4, 15.1,5
15.6,.3-1, 15,B=2, PVNGS FSAR Tables 15 1.5- l(d)
15'2:1(d]
2. MSIS Actuated MFIV's <5.6/5.6 (CESSAR) CESSAR Tables 15.1.4-1, 15.1,4-2, 15.1,5-1,

15.1,5-2, 15.1,5-3, 15.1,5-4, 15.1,5-5,
<10.6/10,6(PYNGS)  PYNGS FSAR Tables 15,1-1{d)

6. Refueling Water Storage Tank-Low

a. Containment Sump Recirculation _<45/45 CESSAR Table 6.3,3,5-1
7. Steam Generator Level-Low |
a. Auxiliary Feedwater (Motor Drive) <46/11 (CESSAR) CESSAR T 1es 15.1.5~ }(a) 15,1,5- 2(a) 15 1.5- 3(a_
. - 15,1.5-4) al 1s, 1 5-51aJ_ 15, 2 3.3-1,

<46/23 (PVNGS) 15.6, 3(3 15,D.1, 15.B~2, PVNGS FSA'R Tab)e
- 15,2-1







CORRELATION BETWEEN PVNGS TEC!IICAL.SPECIFICATION TABLE 3.3-5 !

RESPONSE TIMES AND FSAR SEQUENCE OF EVENT TABLE AND FSAR SECTION : ' -

INITIATING SIGNAL AND FUNCTION

b. Auxiliary Feedwater (Turbine Drive)

8. éteam Generator Level-High
a. Main Steam Isolation

1. MSIS Actuated MSIV's
2. MSIS Actuated MFIV's

' 9. Steam Generator Delta P-High Coincident with Steam
Generator Level Low

a. Auxiliary Feedwater Isolation from the Rupture
Generator

10. Control Room Essential Filtration Actuation Signal

(CONTINUED)

RESPONSE TIMES () SAFETY ANALYSIS REFERENCED (e)

(SECONDS)

<46/11 (CESSAR) CESSAR T?gles 15.1,5- (a) 15.1.5- (2)

<30/30 (PVNGS)

<5.6/5.6
<5.6/5.6

<16.0/16.0

<45/45

15.1.5-3(a), 15.1.5-4'3) '15,1.5-502) 15,2 31,
15.3.3-1, 15,6.3-4415.D.1, 15.8:2, PYNGS
FSAR Table 15.2-1 :

CESSAR Section 15.1.2.2
CESSAR Section 15.1.2.2

PYNGS FSAR Table 15.2-1(9)

PUNGS FSAR Section 9.4
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DATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES

TABLE 6.2.1-11]

102% POWER/SLOT/8.78 SQ. FT./LOSS OF CONTAINMENT COOLING

Sheet 7 of 7
PART D. Accident Chronology L
D «ﬁrfi,JF
Time (Seconds) Event - 94 2

0.00 Break Occurs ";b //K;%
3.80 Reactor Trip Signal <<k 4,(‘
3.80 Main Steam Isolation Signal \

I 3.80 Main Feedwater Isolation Signal

i ‘,

L 470 Turbine Admission Valve Closed ;

§ 4.70 Reactor Trip Begins X

: \

; 4.70 Main Steam Isolation Valves Start 4

To Close i
. 4.70 Main Feedwater Isolation Valves Start
.\\\5-‘7 To Close e
9.70 Main Steam Isolation Valves Closed
9.70 Main Feedwater Isolation Valves Closed
A* Containment Spray Actuation Signal
A* Peak Céntainment Temperature
A* Peak Coﬁtainment Pressure
170.00 " End Of Blowdown

* See Applicant's SAR
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TABLE 6.2.1-12

DATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
102% POWER/GUILLOTINE/8.78 SQ. FT./LOSS OF CONTAINMENT COOLING

Sheet 9 of 9
- PART D: Accident Chronology o
k 7
Time (Seconds) Event '/({2/47E%§3’f’
0.00 Break Occurs : }ﬁlvﬂ%:}‘
e e i e et - te aamn e ——— Py I A~
: 5.25 Reactor Trip Signal ——"_'j {)fil/h -
/ 5.25 Main Steam Isolation Signal A"EJ!E =
5.25 Main Feedwater Isolation Signal G
6.15 " Turbine Admisssion Valve Closed
6.15 Reactor Trip Begins
6.15 Main Steam Isolation Valves Start z
To Close . ] t
6.15 Main Feedwater Isolation Valves Start ;
. ) To Close )
11.]5 o Main Steam Iso]ai;;;.Valvéﬁ-Cl;;;E
11.15 " Main Feedwater Isolation Valves Closed
A* Containment Spray Actuation Signal
A* ‘ ’ Peak Containment Temperature
A* Peak Containment Pressure

175.00 ’ , End Of Blowdown

* See Applicant’s SAR










DATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES

TABLE 6.2.1-13

75% POWER/SLOT/8.78 SQ. FT./L0SS OF CONTAINMENT COOLING

PART D: Accident Chronology
Time (Seconds)

0.00

Sheet 7 of 7

Event

B8reak QJccurs

/ 370
[ 370
370

4.60
i 4.60
4.60

460
\

Reactor Trip Signal

Main Steam Isolation Signal ' ;}, ([~
Main Feedwater Isolation Signal J”-S\w \
Turbine Admission Valve Closed
Reactor Trip Begins

Main Steam Isolation Valves Start
To Close '

Main Feedwater Isolation Valves Start
To Close

9.60

9.60
AX
A*
A%

185.00

* See Applicant's SAR

R Ly

Main Steam Isol. Valves'blsged
Main Feedwater Isol. Valves Closed
Containment Spray Actuation Signal
Peak Containment Temperature

Peak Containment Pressure

End Of Blowdown










TABLE 6.2.1-14

DATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
75% POWER/GUILLOTINE/8.78 SQ. FT./LOSS OF CONTAINMENT COOLING

Sheet 9 of 9

PART D: Accident Chronology

; .
:a PR /‘
Time (Seconds) Event "<Q -Zz?' .

0_'_29_,.,.-—_\ Break Occurs ‘ /\"}fi" :'-2~
/-”'5.15 Reactor Trip Signal i /(-}r\
5.15 Main Steam Isolation Signal M= ;},,x
5.15 Main Feedwater Isolation Signal jL}v¢}r' g
6.05 Turbine Admission Valve Closed i :
6.05 Reactor Trip Begins . \
6.05 | Main Steam Isolation Yalves Start i
To Close . .
. ‘\_ 6.05 - Main Feedwater Isoiation Valves Start '
N~ et e we-. T Close .
11.05 Main Steam Isol. Valves Closed™
11.05 Méin Feedwater Isol. Valves Closad
A% Containment Spray Actuation Signal
A% | . Peak Containment Temperature
A* Peak Containment Pressure
190.00 ’ End of Blowdown

- , * See Applicant's SAR
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TABLE 6.2.1-15

DATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES ‘ oo
50% POWER/SLOT/8.78 SQ. FT./LOSS OF CONTAINMENT COOLING

PART, O:
Time (Seconds)

0:00

3,55

[ v
’ 3.55
I 4.45
: 4.45
4.45

4.45

N,

8.45
9.45
AX
AX
AX
- 215.00

Accident Chronology

Sheet 7 of 7

Event 7 -

Break Occurs

Reactor Trip SIgnalj—-_“"“*————w u,/”/
\

Main Steam Isolation Signal \

Main Feedwater Isolation Signal %_
Turbine Admission Valve Closed
Reactor Trip Begins

Main Steam Isolation Valves Start
To Close

Main Feedwater Isolation Valves Start
To C]ose‘__

* See Applicant's SAR

Main Steam Isol. Valves Closed

Main Feedwater Isol. Valves Closed

Containment Spray Actuation Signal
Peak Containment Temperature
Peak Containment Pressure

End of Blowdown













TABLE 6.2.1-16

.DATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
. 50% POWER/GUILLOTINE/8.78 SQ. FT./LOSS OF CONT. COOLING

Sheet 9 of 9
PART D: Accident Chronology _ - p—
| /i
Time (Secends) Event R
0.00 Break Occurs —
500 T Readter rip Signal T T—— -~ W
! 5.00 - Main Steam Isolation Signal A ~
4 .
! 5.00 Main Feedwater Isolation Signal }\J¢L;;r 16:;
\ 5.90 Turbine Admission Valve Closed J!
| }
g 5.90 Reactor Trip Begins .
\
;  5.90 Main Steam Isolation Valves Start |
‘ To Close
i 5.90 ‘ Main Feedwater Isolation Valves Startl
. To Close ) ;
S —— e e R
10.90 Main Steam Isol. Valves Closed
10.90 Main Feedwater Isol. Valves Closed
A* Containment” Spray Actuation Signal
A* Peak Containment Temperature
A% Peak Containment Pressure
220.000 End of Blowdown

* See Applicant's SAR
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‘ ' TABLE 6.2.1-17

DATA. FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
25% POWER/SLOT/8.78 SQ. FT./LOSS OF CONTAINMENT COOLING

Sheet 7 of 7
PART D: Accident Chronology
Time (Seconds) : Event
0.00 Break Occurs
, e I
3.45 Reactor Trip Signal™——-—_,
/ 3.45 Main Steam Isolation Signal‘ _
3.45 Main Feedwater Isolation Signal E a‘)
4.35 - Turbine Admission Valve Closed k .
4,35 | Reactor Trip Begins \
4.35 Main Steam Isolation Valves Start
To Close
. k\ 4.35 Main Feedwater Isolation Valves Start
- N— ... To Close -
9.35 ) Main Steam Isol. Valves Closed
. 9.35 Main Feedwater Isol. Valves Closed
A* Containment Spray Actuation Signal
A* : Peak Containment Temperature |
AX Peak Containment Pressure
315.8 " End of Blowdown

X See Applicant's SAR










TABLE 6.2.1-18

DATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
25% POWER/GUILLOTINE/8.78 SQ. FT./LOSS OF CONTAINMENT COOLING

Sheet 9 of 9
PART D: Accident Chronology
Time (Seconds) ' . Event

0.00 Break Qccurs

. —__‘__-'.h,,\
:

/ 4.86 Reactor Trip Signal
| 4.86 Main Steam Isolation Signal
4.86 | Main Feedwater Isolation Signal
5.76 Turbine Admission Valve Closed }{
5.76 UReactor}Trip Begins ’ \
'5.76 Main Steam Isolation Valves Start
: To Close
© 5.76 Main Feedwater Isolation Valves Start
ie——Tollese
10.76 Main Steam Isol. Valves Closed
10.76 Main Feedwater Isol. Valves Closed
A* ~ Containment Spray Actuation Signal’
A% Peak Containment Temperature ‘
Ax Peak Containment Pressure
315.80 f " End of Blowdown

* See Applicant's SAR










TABLE 6.2.1-19

DATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
0% POWER/SLOT/4.060 SQ. FT./LOSS OF CONTAINMENT COOLING

PART D:

Time (Seconds)

0.00 Break Qccurs
4,55 - -— Reactor Trip Signal !
( 4.55 Main Steam Isolation Signal ,44/*’
4.55 Main Feedwater Isolation Signal _LAJ/L
5.45 Turbing‘Admission Valve Closed #'é
5.45 Reactor Trip Begins ’7r//
; 5.45 Main Steam Isolation Valves Start
' .To Close
5.45 Main Feedwater Isolation Valves Start;)
, To Close _
10.45 Main Steam Isol. Valves Closed
‘10.45 Main Feedwater Isol. Valves Closed
A* Containment Spray Actuation Signal
A* Peak Containment Temperature
AX Peak Containment Pressure
210.00 End of Blowdown

Accident Chronology

_ * See Applicant's SAR

Sheet 7 of 7

Event

z/f,:,‘,j-

— -










‘ ) TABLE 6.2.1-20

!? DATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES -
" 0% POWER/GUILLOTINE/8.78 SQ. FT.(LOSS OF CONTAINMENT COOLING

Sheet 9 of 9
PART D: Accident Chronolegy
Time (Seconds) Event ff'}:- c *ff.
- 0.00 Break Qccurs i
———— T —— —_ ISP
4,75 Reactor Trip Signal »\,/l ;
4,75 Main Steam Isolation Signal AL
! 4,75 Main Feedwater Isolation Signal ;’tK;LQ»JE%_‘
f 5.65 : .Turbine.Admission Valve Closed ,7/’”
! 5.65 Reactor Trip Begins - N
‘ 5.65 Main Steam Isolation Valves Start
. To Close
' 5.65 ) Main Feedwater Iso]at10n Valves Start
To .Close-- R
“75155_‘", Main Steam Isol. Valves Closed
10.65 Main Feedwater Isol. Valves Closed
- A* Containment Spray Actuation Signal
» AX Peak Containment Temperature
A* ) Peak Contain&ent Pressure
210.00 0 End of Blowdown

* See Applicant's SAR
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(C-) T Hhis prmé
IME I1/CLLDES [ Fo TCcomd DRAY fRom the Time

TABLE 6.3.3.3-6

T TIMES QF INTEREST FOR SMALL BREAKS
(Seconds)

HPSZ ,am, L AST Punp ST 7AxKS
Fiows DESWERGD [ioy pisiviegn 0% PesirstsdHot Spot

Break Size 3 s (C)” 70 £Cs (D 7o Res Peak Clad
(Ft°) e T s e aa) L2S5JmRumpCn. .S.I_Iaake-en Temp. Occurs
0.50 £t2/p0 46.5 158.0 142.0 160.0
0.35 t2/PD 50.0 28.0 | 204.0 235.0
0.20 ft?/P0 62.0 a. 400.0 442.0
0.05 Ft2/P0 208.0 a. b. 2010.0
0.02 £t%/pD ,ﬁgefco a. b 4370
0.03 Ft2/HL 585.0 a. b. 540.0

(a) Calculation terminated before time of LPSI pump activation.

(b) Calculation terminated before initiation of SI tank discharge.

- ‘.
/mr rhe PRESSulIZae PrESSURE REAcHES 7HE

Low ‘
PReucsace ProIsure LAS ANALY IS SETPONT,

é’é(- ﬂL ZLim wher )
L RES de/&i}h tf,‘a_/ffaf.;ﬁ”ﬂ fow s deliveres/

£CcsAa

£CC SA

EccsA







JTABLE 6.3.3.5-1

(Sheet 1 of 2)

SEQUENCE OF EVENTS FOR REPRESENTATIVE LARGE AND SMALL BREAK LOCAs

Event

Break occurs

Core peak power

IwWSER T ¢ )
TS i TSNS
signed
Réacroa TRIP ANO.
Safety injection actuation
" signals QEVFLCArED

SIT discharge begins

Reflood begins

Main steam safety valves begin
to open

Maximum secondary pressure

. flow cle/ivearo
HPST pumpy
4o RCs

SITs empty

LPST pumpd
9 RCg

£locr DECIVERE
stapb—to—detiver

Large Break (0.8 DEG/PD)

Setpoint
Or Value

117%
1600 psia

3600FF

607.7 psia

1239 psia

Smal) Break (0.02 ft2)

Setpoint
Time, Seconds Or Value
0.0
0.15 105%
9.43 1600 psia
10.43 )

: IB5=pove-
16.2 607.7 psia
37.7
NA 1295 psia

1340 psia
68.2
68.2
68.2

Time, Seconds

0.0
96.0
456.0

o570
. a

7500

Success

Path

Reactivity
Control

Reactivity
Controa)

Reactivity
Control

Sec. Sys.
Integrity

Reactivity

. Control

Reactivity
Contra)

£ccSA

ECecSAH £CCSA
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TABLE 15.104"[
SEQUENCE TF EVENTS FOR FULL POWER

INAD drR
b Ly
Time (sec) Setpoint
- Event or value
1.0 One atmospheric dump valve opens fully .-
30.0 ° Steady-state hot channel ONBR achieved 1.19
1850, Y Operator initiates manual trip sigee --
1850.55 Trip breakers open -
-1856~85 CEX ST begitr—to—dres ‘ u e —
1858 Main steam safety valves open, psia 1282
1886 Main steam safety valves close, psia 1213
1872 Yoid begins to form in RY upper head --
21504 Main steam isolation signal,g§§§§:?+&£ =83
2195 MFIV's close completely -
2155 MSIV's close completely --
2650 Affected steam generator dries out --
3000 Operator manually c¢loses ADY -—-
3600 Operator fnitfates plants coaldown -
— 2/49.4 STeam %»‘-"Wd&- P“M“’%L r 2achas S 20

i S Tenn Tolation Siguel (HsIL9)

Avalysie Setfil, peta

Amendment No. 7
March 31, 1982 °







_ ~ TABLE.15.1.4-2 °
0 SEQUENCE OF EVENTS FOR FULL POWER INAOVERTENT OPENING
) TOF A SIEAM GENERATOR ATMOSPHERIC OUMP VALVE WITH
L0535 OF OFFSITE POWER AFTER TURBINE TRIP

Time (gég) , ~ Setpoint
T Event i or Value
0.0 One atmospheric dump valve. opens fully .-
30.0 Steady state hot channel DNBR achieved 1.19
45.0 Turbine trips ‘ , -
45.0 Loss of offsite pcwer accurs ; -~

45.6 Low ONBR trip =ucD s-;a»...l %e.aera:t,ei_ -

45,75 Trip breakers open -
LI ~aYe N .S W ] 3 S o duan ¥ e

TV e T d e e et & \-vjlll o AT

46.1 - Minimum transient ONBR t.05

48 ' Hot channel ONBR increases above 1.195 -

‘ [l WD nAmet . 2.3, 3Snerantad

w e Wit dorarro e s

52 Main steam safety valves apen, csia 1282
81 : Main steam safety valves close, psia 1213
78 Void beginSto form in RY upper head -

——— A
355 313.4 Main steam isolation signal - Y
~ ‘ f&&mulhgyﬁiL

318 MFIV's close complietely --
318 'MSIV's close comptetely ] .-
1150 . Affected steam generator dries out --
1800 Operator manually closes ADY

3600 Operator initiates plant cooldown --

2Z.4  SRawa qeweralne pressure roaches
Moo we < Ceomm ;,‘:Olcbs‘o\—-e'\

(Hsls) o..»\a_b.«sis s*e:cf:a.‘\ct:} ]:si&

820

Amendment MNo. 7
March 31, 1982




TABLE 150 1 . 5"1

—
— ——

i

‘ SEQUENCE _OF EVENTS %Q_R A LARGE STEAM LINE BREAK OURING FULL POWER
—g'ﬁp'mﬂdﬂ WITH_CORCURRENT LUSS OF OFFSITE POWER (SCBFPLOPYT

Time (Sec) &

Event

Setpoint or Value

Steam Line Break and Loss of

00 0ffsite Power Occur -
0.6 Low ONBR Trip Lendition-Occurs,) 1.19
ijected ONBR \-‘,.-}u( »G,_“,.m)
ﬂ{m 0.75 Trip Breakers Open ;
8.0 Voids 8egin ta Form in RV Upper .-
Head .
B 375 8.7  Main Steam Isolation Signal D 1
13.3 MFIVs Close Completely Gewarted
s 13.3 MSIVs €lose €Eompletely -- ‘
< 7133 EFW [nitiated to [ntact Steam --

277
280

1800

~ Generator

Pressurizer gmpties

-

Safety Injection Actuation Signalgsssd -

Safety Injection Flow B8egins
Affected Steam Generator Empties

Maximum Transient Reactivity,
10°¢ 40

Minimum Post-Trip ONBR

Safety Injection Boron Begins to
Reach Reactor Core

Operator Initiates Cooldown

Creneraled

+(0.09

2.7

Amendment No. 7
March 31, 1982







T 1S.1.5—1

"A“ZJ S"Cea.m- & enerelot 'Prassgré. Ezp..clo.es Head w
stea.uﬁ; Tsolellion éfau.( (HSIS\ Aw.f-a-sis
SeTpsiwT, psia- 8lc

"B"1ﬂ4'?f;€55“""‘?-‘€5' -T;Fassu('e.=12ea.¢£~e,3 Sc:;&-t‘a—

CeaTion Sigral (STAS) Awalysis

' I'u..ée.c.t?ow A
| 6oo

S.é?l_',bo NVl Psfa.

zQ;3.3 Stea v C}au..ax-c:b.ar- Lg;\je_l EQM&OA
| Ewergeney Fredo Tz AcTucGiow <;..=&--4~Q.
_ - ANJ-‘&W CL'Q#OLW-C) u%: ngﬁg_

| 25







, | TABLE 15.1.5-2 _
‘ SEQUENCE OF EVENTS FOR A LARGE STEAM LINE BREAK OURING FULL POWER
—————————""4 OPERATION WIIH OFFSITE PUNER AVAILABLE (JSLBFP)

»
~

(¥ £

Event Setpoint or Yaluye

Time (Sec)
0.0 Steam Line 8reak Occurs . .

6.95 Low ONBR Trip W 1.19
. Projected ONBR

5:'3\04.! Gt.vm)

7.10 Trip 8reakars Open -
11.9 Voids Begin to Form in RY Upper -
- - Head :
G
A 3+ 13,9 Matn Steam Isolation Signa1@ oy
: Ganermled
18.5 MF1Vs Close Completely . -
INSERT 18.5 ‘ MS1Vs Close Completely -
"B T 18.5 EFW Inftiated to Intact Steam --
. Generator
Q & 67 Pressyrizer Empties --
/ 5‘6' .
e ¥qo.Y Safety Injection Actuation Signalg o -»ié”
Generled
120 Safety Inje¢tion Flow Begins .-
- 149 Affected Steam Generator Empties -
151 Maximum Transiegt -0.18
? Reactivity, 107° 40
151 Minimum Post-Trip ONBR 26
160 Safety I"njection Boron Begins to .-
Reach Reactor Caore
1800 Operator Initiates Cooldown -

Amandment No. 7
March 31, 1982
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TABLE 15.1.5-3

SEQUENCE OfF EVENTS FOR A LARGE STEAM LINE BREAK DURING ZERQ POWER
ov'zmm:g'ﬂ' CONCURRENT L3S OF OFFSITE POWER (SLBZPLOP AND 3LBZPLOPO).

Time (Sec)

Event

Setpoint aor Value

0.0 Steam Line Break. and Lass of -
Offsite Power Occur
0.6 Low ONBR Trip Conditrenlicursy 1.19
‘ Projected ONBR & 5\'3u4.\ Ge.mm.‘ta-.‘l)
0.75 Trip 8reakers Open -~
NSERT L e s L i " ———
/ " .E,z - )
A S”@.0  Main Steam [solation Signal =
: Genernled
19=7" /0.6 MFIVs Close Completely --
rosekT 1077 L0.b  MSIVs Close Completety .=
"z e /0,6  EFW Initiated to Intact Steam --
Generator
/AR ERT
nelt &M Safaty Injection Actuation Signalg a0
15k g =2
‘ Genenited.
55 Voids 8egin to Form in RY Upper Head --
59 Pressurig.er Empties
75 o e Safety Injection Flow Begins .
- 120 Safety Injection Boron B8egins to .-
: Reach Reactor core
139 Maximum Transient Reactivity, -0.06
107° ap
1240 Affacted Steam Generator Empties --
1800 Operator [nitiates Cooldown --

Amendment No. 7
March 31, 1982
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TABLE 15.1.5-4

SEQUENCE OF .EVENTS FOR A LARGE STEAM LINE BREAK OURING ZERO POMER
= :0PERATION WITH OFFSIVE PUWER AVAILABCE (SLBZPY

-

»

" Time (Sec}

/peg:zr 0.0

A

JNSERT

”" n

|NSERT

&

e e ol

Event - Setpoint or Value

Steam Line 8reak Gccurs

- e

247 ;| Low Steam Generator Pressure Reoddohy st
-1  Trip and Main Steam [solation
S1gnalZTID G aneraled
6.79 Trip 8reakers Open .-
B o 3 e T PPF
A8 1,2 MFIVs Close Completely -
W% /).2  MSl¥s Close Completely —
—rmene g
T AT /1.2 EFW Initiated to Intact Steam -
Generator .
- ,
K 4.4 Safety Injection Actuation Signalg R4S
KA Gauesaled
48 Yoids Begin to Form in RY Upper Head --
52 Pressurizer Empties .-
Jé.’ 702 Safety Injection Flow 8egins
110 Safety Injection Boron Begins to --
Reach Reactor Core
310 Max&mum Transient Reactivity, -0.02
> 107° ap
418 Affected Steam Generator Empties -
1800 Qperator Iniiiates Cooldown .-

Amendment No. 7
March 31, 1982
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TABLE 15.1.5-5

SEQUENCE OF EVENTS FOR A STEAM LINE BREAK OUTSIDE CONTAINMENT
OURIRG FULKg PONER OPERATTON WITH OFFSITE POWER AVATUABLE (SLEFPD)

E: d B
Time (Sec) * Event Setpoint ar Yaluee
0.0 Steam Line Break Occurs -
5.85 Low ONBR Tr‘lp i 1.19
Qe Projected. ONBR \- Sigua-
6.00 Trip 8reakers Open C;gd,“ ated -
i =Swrrre~trop- —~——
7.49 Minimum Transient ONBR 1.11
—  8.94 Voids Begin to Form in RY -
, IR SER] Upper Head
Al e J
=t 13,2 Main Steam Isolation Signale Geweriled — =3
JNSERT , == .
‘B 17.8 EFW Initiated to Intact Steam
’ Generator
. 7.8 MFIVs Clase Completely -
— 7.8 MSIVs Close Complatel -
/ASE R _1——.—_- ' P Y
‘el . B»bS.b Safety I[njection Actuation
Signal General ...
75 Maximum Post-trip Transient 1.92
Reactivity, 10 ~ 4o W
Q5.2 Safety Injection Flow Segins .
» .
100 Affected Steam Generator Empties —
200 Safety Injection 8oron Begins
to Reach Reactor Core .
430 Seconda?y Post-trip‘zra‘nsient -2.06
Reactivity Peak, 10 = 4o ‘
1800 Cperator Initiates Cooldown --

Amendment No. 9
February 27, 1&984
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TABLE 15.2.3-1
SEQUENCE OF EVENTS FOR THE LOCV

Time i - Setpoint Success
(Sec) Event or Yalue Path
INVsSERT 0.0 . Loss of Condenser Yacuum
”A. e ——— e .
[ High Pressurizer Pressure Trip =8 Reactivity
6.84  Signal(Esi) Geuneraled. Control
6.7 Main Steam Safety Yalves Open 1282 Secondary'
no sgtz‘l’ . psia ?ﬁ::;: ty
E B
=F LoSisam-onenyhor—igter—teyel . I Reweeivity
RALLAAR - do—range <. Contrmt
6.8 Maximum Core Power, % of Design 102 Reactivity
Power + Control
6.9 Pressurizer Safety Valves, 2525 Priamry
Open, psia ' [ntegrity
’ . System
PN~ Trip Brealkerls Open
3 ChdmegBegin=—Fomgrop Reactivity
Control
8.6 Maximum RCS Pressure, psia 2742
12.0 .Pressurizer Safaety Valves Close, 2462 Primary
psia System
Integrity
- . 14.0 Maximum Steam Generator Pressure, 1353
/sER] psia '
Al
< 3t Emergency Feedwater Actuation =
ESA Signalgpercent of wide range)
T Generated .
430 Emergency Feedwater Flow 875 Secondary
4. . Initiated, gpm System
TJNSEET . [ntegrity
Tl ‘ -
D 346.0 Main Safety Valves Close, psia 1218 Secondary
Systam
[ntegrity
Seo Safety Injection Actuation =20 Reactor Heat.
qeY. ! Signal Genaral e Removal
40080~ Safety Injection Flcw [nitiated Primary
q993.7 System
Integrity

Amendment No. 7
March 31, 1982
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q. | ?r'e.;‘sbd"' 2zer Pressufe }Ce_— |
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TABLE 15.2.3-1 (Cont'd)

‘ ‘ SEQUENCE OF EVENTS FOR THE LOCY
Time S ) Setpoint Success
(Sec) Event o or Yalue Path
1150.0 gorated HPSI Flow Enters the Core " Reactivity
’ Control
—~
1408.0 EFASA drérggfparcsﬁgfgﬁ—wide 80 Secondary
. nge ’ System
Integrity
1800.0 ‘Qperator Initiates plant Cooldown Reactor Heat
Removal

STear~ G enerctol \}iijséx-'LE“”Ll-
Pencles EFAsS ResEl Analysis
f;éﬂiéhniu:t:_) Fyaxzuaiitl o wride rang

Amendment No. 7
March 31, 1982







0 TABLE 158-2
(Sheet '1 of 2)
SEQﬁENCE QF EVENTS FOR THE LIMITING CASE LOSS
QF FEEDWATER INYENTORY EVENT

Time

SSec! Event .

0.0 Break in the Main Feedwater Line, §t*

0.0 [nstantaneous Loss of All reedwater
Flow to Both Steam ngerators

0.0 Instantaneous Development of Critical

Flow from the Ruptured Steam Generator
to the 8reak

—

INSER] )
© 33.82.  “p”- Instantaneous Loss of A1l Heat Transfer

( tg the Ruptured Steam Generator

Low Water Level Trip Signal,frcmmthe
REptared-Gteem—Goeegtfeg 'k~<;¢xL¢41LI:€dl.

Setpoint
aor VYalue

0.2 ¢8>

==

244 34,82 Emergency Feedwater Actuation Signal Gewerdlzd Sogmsp
£rameiite=Reptt-rodudtddifec A FIL08

3w 3. D2 Yigh Pressurizer Pressure Trip Signaiy, Sty
enera
Pressurizer Safety Valves Open, p3ua 2525 ssie-
3ed— 34YA1 Trip Breakers Open -
Pt o e e RN e ::...};LL‘Q-;Q.Q_;
35.8 Instantaneous Closure of the Turbine --
, Stop Valves
35.8 Loss of Normal On-Site and Off-Site .-
Jnserct Electrical Power
___,r--—b-
= B ton-ratap-tayet—Trta—Stenet—TTom o X—af—yride
. she—-intaes—Steam-Ganerator 23pge—imseru-
ReRt—Spamr
18.2 Maximum Reactor Coolant Pressure , psia 2843 prim
Maximum Pressurizer Prassure, psiq 2387 g
2206 Iomswe

Maximum Pressurizer Surze Line Flow, (bm [sec

Amendment Number 8
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IWSERT

n'C

Lad

\

D

Time
QSecz

40.5
Ys5.0

44.8
45.4
45.8
73.8
G4

= 90.0

==

TABLE 158-2 (Cont'd.) (Sheet 2 of 2)

SEQUENCE QF EVENTS FOR THE LIMITING CASE LOSS

OF FEEDWATER INVENTORY EVENT

Event |

Main Steam Safety Valves Open, psi@

Emergency Feedwater Actuation Signal Geu.vaEJ_.

- ~ -

Haximum Steam Generator ?ressure, psia
Pressurizer Safety Valves Close ,Pgh‘
Minimum Pressurizer Steam Volume , £¢°
Main Steam Safety VYalves Close, psia

trergency—fesdwater—FowiniTiated
=o shg.Qugtured Staam Gangrater

Emergency Feedwater Flow Initiated
to the Intact Steam Generator, gpa~

! ~ ...‘,.. i Re
Py A -

#4856 Jb,0 Main Steam Isolation Signal Gewneraled

170.6

170.b

Minimum [ntact Steam Generator
Liquid Mass , lbom

Main Steam Safety Valves QOpen , psia
Cperator Opens the Atmospheric Steam

Oump VYalves to Segin Plant Cooldown ta
Shutdown Cooling

Mow Steawc "Isola:tTow
\.}&!QC-S C.)DSQ.:L _

Setpoint
or Yalue

1282 p¢ta .

Amendment Number 8
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32,97 | STeaw Gomeratnr Water Level Pacles s
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Analysis Sethoincl inThe Puftured Loevarator

Pressun el Pressure. Renches Peoctic 14.75
'r'l—‘.)o )Lha%éfs gch»'oh:t_’) Fsia

23,92
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\r (N}
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TABLE 158-4

. SEQUENCE OF EVENTS FQR THE REANALYSIS OF THE LIMITING SMALL BREAK
LOSS QF FEEDWATER INVENTORY EVENT —
Time Setpoint
(sec) Event or Value
0.0 Rupture in the Main Feedwater Line, ft° 0.20
0.0 Complete Loss of Feedwater ta Both Steam
Generators RS
0.0 Initial Steam Generator 8reak Flow, lbm/sec .1979
26w 2598 izh Pressurizer Pressure,Trip Gasdieden Anralysis
g— L (2eaches Reector) ge.t}x'.i[)’rsio.ZWS

digh Pressurizer Pressure Trip Signal Generated ————

Low&ezflzz::’p Signalmdl C
25,98 Heat Transfer Degradation in Ruptured SG Begins --=
2% 270> Reactor Trip 8reakers Open -
278 2127  Turbine Trip on Reactor Trip ———
] 217 _ Failure to Fast Transfer - Two Reactor Coola}tt

Pumps Coast Oown -

P s el £5te-2oain—ta-Oram—iner—frrss | ——

28.3 Pressurizer Saf;ty Valves, psia 2525

he 30.0 Main Stea@ Safety Valves Open 1za£

30.2 » Maximum Surge Line Flow, lbm/sec 1338

30.2 Maximum RCS Pressure, psia : A

33.8 Maximum Steam Genperator Pressure, psia 1342

_ 36.8 Ruptured SG Ories Qut ‘ ' cve-

37.4 Primary Safety Valves Close, psia 3 | 2523
\___.25.1% Stean. Generdlor Wedter Level 35000

Reaches Reaclor TH = Augh.(s-is
‘ “ Setpoinl i~ tha Ruplired Geweralor,

Amendment Number 8
May JG,1983
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Time
(Sec)

0.0

006

0,75
1.09

2.6
4.3

5.3
5.4

11.7
12.2

1800.0

TABLE 15.3.1-1

SEQUENCE OF EVENTS FOR TOTAL LOSS OF REACTOR COOLANT FLOW

Event

Loss of Offsite

Power

- Turbine Trip

- Diesel Generator
Starting Signal

- Reactor Coolant

Pumps Coast Down

Low DNBR Trip Signal
Generated, /¢o¢46a3 INER

77«:,4 5?‘&4-/43«{ D/ﬂ‘n
CEA's Begin to Orop

Minimum Transient DNBR

Pressdrizer Safety Valves
Open, psia

Maximum RCS Pressure, .psia

N VS
g%:%a=ﬁena=axnr Safety

Yalves Open, psia

Maximum Steam Generator
Pressure, psia

Pressurizer Safety Valves
Closed, psia

Operator Initiates Plant
Cooldown

Loss o; Mo
/;hk(ueotE«—

1.19

1.19
2525

2576
1282

1338

2463

Setpoint Success
Or Value Path *

@}Reacti vity Control

Reactivi Control

Primary System
Integrity

Secondary System
Intearity

Primary System
Integrity

Amendment No. 7 - |
March 31, 1982







‘ Table 15.3.3-1,

* . | ~ (Sheet 1 of 2)

. s%g OF EVENTS FOR THE SINGLE REACTOR COOLANT PUMP:

= TROW JURBINE IRIP
' Total

Satpoint [ntegrated

Time ar Safety Yalve Succsss

(sec.) Event Yalue Flow (1bm) Path

0.0 Seizure of a Single L — ,
Reactor Coclant Pump -

0.76 Low ONBR Trip Signal 1.19 . Reactivity
Generated, projected Control

1.25 CEAs Begin to Orop e o Reactivity
[nto the Core Control

1.25 ~ Turbine Trip/Generator — - -
Trip

1.4 Minimum Transient ONBR 0.967 —_ —_

4,1 . Main Steam Safety 1280 ’ — Secondary
Valves Qpen, . System
Unaffected Laoop, psia Integrity

4.2 Maximum RCS Pressure, 2387 _— —_
psia

- 4.25 Loss of Offsite Power — - -

Occurs

4,5 *» Main Steam Safety Yalves 1280 E —_ Secondary
Open, Affected Loop, System
psia 4 ) Integrity

6.8 Maximum Steam Generator 1247 3,495 —
Pressure, Unaffectad
Loop, psia

7.4 Maximum Steam Generator 1340 5,451 —_
Pressure, Affectad

\\\‘- Loop, psia
, . ReacTiviTyg
T 041 Reaclor Trip -  CowTrel

‘ .  Breakers Open

Amendment Number 8
May 10, 1983
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Table 15.3.3-1 (Continued)

; (Shest 2 of 2)
SEQUENCE OF EVENTS FOR THE SINGLE REACTOR COOLANT PUMP

"B arcent of wide range
263 - Emérgency Feadwatar
dagins Entaring Steam
Generator, Unaffectad
’“.?S‘,Z" Loop, 1tm/sec
7
Hece
pu(tﬁu snt
. ' wide rangs-
Emergency Feaedwater
Segins Entering the
Steam Ganerator,
- Affected Loop, lbm/sec
321 Staam Generator
Sa’ety Yalves Close,
Affaected and Unaf-
facted Loop, psia
1800 Atmoscheric Oump
Yalves Qpaned to
{nitiata Plant
Cooldown, °F/hour.
QOne Atmospheric Qump
VYalve Sticks Qpen
7200 Total Steam Release

to Atmosphers, 1bm

Setpoint

or

Yalye

=

119

119

1218

-100.0

Total
[ntagrated
Safety Valve Success
Flow (1bm) - Path
85,679 Sacondary
System
[ntegrity
91,407 " Secondary
Systam
Integrity
115,189 Secondary
System
[ntegrity
120,398 Secondary
: System
{ntegrity
120,398 Sacondary
- Systam
integrity
1,128,293

Amendment Number 8
May 10, 1983
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“s

| .
- s

Time(sec)

0.00

gy @D

23.90

m ‘ 2065+28D

2.700
35.20

- 23.35°

M

TABLE 15.4.1-1

SEQUENCE OF EVENTS FOR THE

] SEQUENTTIAL CEA WITHDRAWAL EVENT
Setpoint
Event or Yalue
Withdrawal of CEA's - -

Initiating Event

Variable Overpower =0
Trip i

~—=af-Basign
. Rower Sighal Gemerated

T

Breakers QOpen

CEALs Begin—toDrop R

Maximum Core Power, 4.579

% of Design Power

Maximum Core Average (16.95— 1733
Heat Flux, % of Full
Power Heat Flux

Minimum ONBR 484

Maximum Pressurizer 1394
Pressure, psia

Core. Pwer Rackes |70

Varable Cbeff““”crt
Reactor Tvip AM°195'$
Setpoint, percent oF

de;[_-m /DOWEF'.

Success
Path

Reactivity
Control

Reactivity

Control

Reactivity
Control

R Epitye
-cm//

ﬁ?e¢¢ﬁLJﬁ7
Contl.

h Amendment No. 7
March 31, 1982







" C TABLE 15.4.2-1
‘ ' SEQUENCE OF EVENTS FOR THE

SEQUENTTAL CEA WITHDRAWAL EVENT

SETPOINT SUCCESS
TIME(sec) Event OR VALUE PATH
0.0 " Withdrawal of CEA's - -- Reactivity
[nitiating Event Control
Qo571 4—. Low DNBR Trip Signal 1.19 Reactivity
GemmfeLJ Prajfc'f'd pvER. Control
@ , . EtBM-Rower—Suppty -- | Reactivity
%Aé'*——‘ TRif Breakers Open Control
" {r—————CEA s—Segin—to-Brop- -- Reactivity
Contro]_
10.1 Maximum Core Power, 108.2
% of Design Power
11.0 Minimum ONBR 1.19
11.4 Maximum Core Average 105.6 .
“Heat Flux, % of Full -
. Power Heat Flux
12.3 Maximum Pressurizer 2363

Pressure, psia

Amendment No. 7
March 31, 1982







TABLE 15.4.8-1
- (oneet L 0

SEQUENCE OF EVENTS FOR

et gt

0.22

2.53

2.6

3.8

3.9 £

0.6%

Turbine Trip Qccurs ’ .-

Main Steam Safety 1282
valves Open,’
psia

Maximum Clad Surface . 936

Temperature in the
Hot Node, F

Maximum Fuel Centerline . 3779
Temperature in the
Hot Node, F

Preisurizer safety Yalves 2925
Open, psia

(:atﬂ=<~F%LLMLf' F:en.clséLS 111
Uariable Cthar}?ougeJ~

¥ enilor Trip Aralysis
ﬁ;tﬁt%#oiv:t:J 'TNZFtJiﬁj:L'GJF:

de ;‘{a.h.-: Pow-er‘

Setpaint Success
Event or ‘Yalue Path
Mechanical Failure of -
CEOM Causes CEA ta Eject
Reactivity
Control
. CEA Fully Ejected
Maximum Core power, 138.3
7 of design power
GE*S'S!E;:::?-&HNP - Reactivit
Trip kess OP<N Control d

Secondary Iﬂtegrity
Secondary

System
Integrity

primary
System
Integrity

iz,u;‘§I::\/;1:i&
Conoral




-~

naw

w




' TABLE 15.4.8-1 (Cont'd) (Sheet 2 of 2)

SEQUENCE OF EVENTS FOR
THE CEA EJECTION EVENI

Time Setpoint Success
(Sec) Event . or Value Path
3.9 Maximum Pressurizer 2525
Pressure, psia
4.7 Pressurizer Safety Valves 2462 Primary
Closed, psia System
Integrity
L’..q Maximum Steam Generator 1348 -
Pressure, psia
AL el insented;— A
Lovg-Lower Seducad—te
INsSERT below—Biof—destgmr
t e
A \—’
Safety Injection Actua- =30 Reactor Heat
tion Signal Removal
Generated.
—-—_—V‘
850 [MNSERT Main Steam Safety 1250 ) Secondary
"E;” Valves Closed, psia System
[ntegrity
1800 Operator begins plant -- . Secondary
. cooldown System ‘
Integrity
e 12230 Shutdown cooling 400/356 Reactor Heat
initiated, RCS pressure, Removal

temperature, °F

Amendment No. 7
March 31, 1382
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s

Time
(Sec)

e

7,

| TABLE 15.5.2-1
SEQUENCE' OF EVENTS FOR THE PLCS MALFUNCTION

Setpoint Success
Event or Value Path o W
Nasa e
Charging Flow Maximized - Qé-p\,p‘ca W

& Letdown Flow Minimized

§250.7 High Pressurizer Pressure 2450 Reactivity

Trip and Loss of A.C. Control
at the Time of Turbine
Trip, psia

1252.7 Pressurizer Safety 2525 Primary
Valves open, psia System
Integrity
1253.2 Maximum Pressurizer 2561
Pressure, psia
1262.3 Pressurizer Safety ‘ 2525 Secondary
Valves Close, psia System
; Integrity
1265.5 Main Steam Safety ) 1282 Secondary
) Valves Open, psia System
. Integrity
1270.3 Maximum Steam Generator 1298
Pressure, psia
1800.0 Operator Initiates -- Reactor Heat
Plant Cooldown Removal
" A“
12-50.1 PN—SS\M-;EQ/' P.“D.d.wl‘!- Pé.:lel.mg, 450 Qwv:ﬁ
RWT;-ZP )Qv.wlag,‘.s SQtFO;kt)PQ;Q ‘ Corder
LYY r .
5 H:a}\ Pr%w.?—{/ Pra»guch,-;P .
‘E”a¥~6bz Cﬁﬂqhzfadﬁ~cdp -
1281 2.4~ TI‘N‘ Rrwf's OP—&,._.. - - ﬂ&dl—g}(ﬂ'v;‘i&

1251, &

?W\—é‘\wﬂ—‘r-f';f) LQSS O‘F Ca“")!‘f‘ﬂl

OLLside. Poje,

Amendment No. 7
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‘ : : TABLE 15.6.3-6
_ {§heet I of 2)
| SEQUENCE OF EVENTS FOR A
STEAM WITH A
L0SS OF OFFSITE POWER
Time ‘ : Setpoint Success
-+ _(Sec) Event or Value Path .
b.O Tube Rupture Occurs E .= |
306.0 ° Third Charging Pump Started, -0.75 Primary System
feet below program level " Integrity
30.0 Letdown Control Valve Throttled Primary System
8ack to Minimum Fliow, feet below Integrity
program level -0.75
53.8 Backup Heaters Energized, psia 2360 Primary System
o . [ntegrity
560.0 Pressurizer Heaters De-energized 400 ‘
due to Low3Pressur1zer Liquid
‘ Volume, ft
T T [2b1Ss ‘
TR CPC Low Pressure Boundary Trip 2% Reactivity
, _Si gnal Lo Generated. ) Control
1188 Turbine/Generator Téip&!:iiit -- Secondary System
R T a0 Integrity
“ . T . s ol il iy
h na Loss of Offsite Power - " Integrity
1197 LH Main Steam Safety Valves 1282 Secondary System
open, psia Integrity
1197 RH Main Steam Safety Valves 1282 Secondary Sytem
open, psia Integrity
1201 Pressurizer Empties --

1205 Maximum Steam Generator Pressures 1310
. Both Steam Generator, psia

/ 1563,  Safety Injection Actuation Signale 9% Reactivity Control

Creneraled.
'i ErRT ’

| " y b ¥4 .y' CM&OI
1563. Sa.\‘:_’k\l Ib\jec‘w« F‘f"*’ -[mjua." -~ Peac.“‘" .{:1

Aimendment No. 7
March 31, 1982







TABLE 15.6.3-6
(Sheet 2 of 2)

(.

SEgUENCE QF EVENTS FOR THE
STEA ITH A
T LOSS OF OFFSITE POWER

" Time Setpoint Success
(Sec) Event or Value Path
1563 Letdown Isolation Va]ves Closed -- Primary System
/56%2  on SIAS Integrity
ResetortHeat—Rameval
1714 .b Emergency Feedwater Actuations“a A Secondary System
Eeve Integrity
ewevaled.
1721 Main Steam Safety Values Closed, 1218 Secondary System
psia Integrity
1759,Q, Emergency Feedwater Flow Begins -- Secondary System
[ntegrity
1800 Operator [solates the Oamaged .- Reactor Heat
Steam Generator and I[nitiates Removal
Plant Cooldown
28,800 Shutdown Cooling Entry Conditions 400/350 Reactor Heat
are Assumed to be Reached, RCS Removal
Pressure, psia/Temperature, °F

1713.6 STewn Gererelt>r Water
Levcl Peacfes Emera_exc&
Feeduiviter AcTuaTin.
f;3%y»~all_ /Qyualxts < S&ﬁ;gat
Peycent oﬁ pride TOW‘%

Amendment No. 7
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TABLE 15.6.3-1

(Sheet | of 2)

SEQUENCE QF EVENTS FOR THE
STEAM GENERATOR TUBE RUPTURE

Time Setpoint Success
(Sec) Event or Value Path
0.0 Tube Rupture Occurs --
30.0 Third Charging Pump Started, feet -0.75 Primary
below program level . System
' : Integrity
30.0 Letdown Control Valve Throttled -0.75 - Primary
Back to Minimum Flow, feet below System
program level .
53.8 8ackup Heaters Energized, psia 2360 Primary
System
Integrity
560.0 Pressurizer Heaters De-energized 400
due to Low3Pressurizer Liquid
Volume, 1t
. 1148, CPC Low Pressure Boundary Trip =% Reactivity
SignalF=o— Control
5o - Feedwater Flow Starts Ramp Oown to
[NSERY A 5% of Initial Full power Flow
B EEEEE— ) . ..
= CEA B agplimmbe e S— Db ==
- 1149 Turbine Trip: Stop Valves Start .- Control
to Close -- Secondary
) Systam
Integrity
1151 Pressurizer Empties - --
1152 Turbine Stbp Yalves Closed - Secondary
—_ System
/p?‘c?‘—r ll Integrity
1181, % safety Injection Actuation Signalgr 2=, Reactivity
Q evetaled . Contral and
=T Reactor Heat
/*39¥= Removal
W AN e .
- 1181, 8 Letdown Isolation Valves Closed on -- Primary
‘ SIAS System
’ . Integrity

Amendment No. 7
March 31, 1982
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TABLE 15.6.3-1

(Cont'd.) (Sheet 2 of 2)

SEgUENCE OF EVENTS FOR THE
S u E

are Assumed to be reached, RCS
Pressure, psia/RCS Temperature, °F

Time Setpoint Success
(Sec) Event or Value Path
1209 Main Steam Safety Valves Open, psia 1282 Secondary
System
Integrity
1210 Maximum Steam Generator Pressure, 1283
psia .
1316 Main Steam Safety Valves Close, psia 1218 Secondary
- System
Integrity
1447 Pressurizer begins to refill --
1690 HLO Mode Terminates Feedwater Flow 80 Secondary
‘ to Damaged Steam Generator, % wide Systam
range ‘ Integrity
1778 HLO Mode Terminates Feedwater Flow 30 Secondary
to Intact Steam Generator, % wide System
range Integrity
1800 Operator [solates the Damaged Steam -~ Reactor Heat
Generator and Initiates Plant Cooldown Removal
at 100°F/hr for the 1.5 hour time
period
28,800 Shutdown Cocling Entry Conditions 400/350 Reactor Heat

Removal

Amendment No. 7
March 31, 1982
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TABLE 150-1

SEQUENCE OF EVENTS FOR A STEAM GENERATUR TUBE
e

STUCK h U]
Time Setpoint )
(Sec) Event or Yalue Succass Pith
0.0 Tube Rupture Qccurs e

40  Third Charging Pump Started, feet  -0.75 Primary System Intac;ri ty
below program level - '

40 Letdown Control Yalve Throttled. -Q.75 Primary Systam Integr'it}
- gack to Minimum Flow, feet below .
program level
1092?; CPC Hot Leg Saturation Trip Signal o Reactivity Control
'A: 48 - Turbine/Generator Trip& —e- Secondary System Integrity
Io==m s e 22 T

ada—fgeineiEsron ama Reactivity Control

57 Loss of Offsite Power ' ——-

52 LHiMain Steam Safety Yalves open, 1265 Secondary System Integrity
psia "

52 RHiﬂain Steam Safaty Valvas apen, 1265 Secondary System [ntegrity
- psia

56  Maximum Steam Generator Pressures 1330
: 8oth Steam Generator, psia
95 Mazn Steam Safety Valves Closed, 1218 Secondary System Integrity
psia - ez
16 Auxiliary Feedwater Actuation on 19.76 Secondary System rity

Generator Lavel Trip
Signal, In gam Generator,

feat above tube

177 Auxiliary Feedwat Secondary System Intagrity

eat al;ove tubs shaet







. h TABLE 15D-1 (Cont'd.)
Time Satpoint :
(Sec) Event or Value Succass Path

460  Operator I[nitiates Plant Cooldown - Reactor Heat Removal
by Opening One ADV on eacht SG ,

548 Pressurizer Smpties -

. 5§70  Safety Injection Actuation Signalyy E2E®™>  Reactivity Control
: D GeveraTed

S70 . : ,
EZ» Safety Injection Flow Initiated —- Reactivity Contral ’
2140 Operator Attempts ta Isglata the 550 Secondary System Intagrity
Damaged Generator, RCS Tem., °F
3900 Operator Closaes the AOV B8lack - Secondary System Integqrity
Valve . ‘
4020° Operator Initiatas Auxiliary Primary System I[nventory
‘ Spray Flow -
Operator Contrats Auxiliary 20 Primary System [ntegrity
Spray Flow, Backup Pressurizer ] '
- Heater Qutput, and HPSI Flow to
Reduce RCS Pressure and Control -

Subccoling, °F
28,800 Shutdown Cooling Entry Conditions  400/350 Reactor Heat Removal

Reached, RCS Pressure, psia/
Temperature, 9F

S70 ?mssn*';av P“&KTQ_ \'5-, ' | Tt
L » ﬁ ‘2
AT Signal (STAS)
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