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Arizona Public Service Company

ANPP-31119-EEVBJr/WFQ
'ovember13, 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.M. 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 i nformation is our response to NRC Question 6 from the
reference letter.

Please contact me if you have any questions.

Very truly y urs

EEVBJr/WFQ/no
Attachment

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

E. E. Van Brunt, Jr.
APS Vice President z

Nuclear Production
ANPP Project Director

84|1160316 841113
PDR ADDCK 05000528
A PDR
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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 President,
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.

e P=.
Edwin E. Van Brunt, Jr.

Sworn to before me throe dey od , 1984.

v e
I

My Commissi'on Expires:
My Commlssfon Expiros April 6, 1987

Notary Public
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ANPP-31119

Question

6. RPS/ESF Res onse Times (Table 3.3-2, page 3/4 3-9 and 3.3-5, page 3/4 3-
24 t roug 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 neutron detectors exempt from response time testing?

(0) Verify that the response time testi'ng procedures include sensor and
signal delays.

"Response

A. The Reactor Protection System/Engineering Safety Features (RPS/ESF)
response times listed in PVNGS proof and revi ew 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 heing taken to address those
discrepancies.

The discrepancies in the CPC, variable overpower trip, HSIV 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 gi ven in Enclosure 1

are appropriate pending; 1) CESSAR change to the HSIV 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.

2 ~ The discrepancies in HFIV 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.

0
3 0

B.

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.

Hli~<caIa





ANPP-31119

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

The=neutron detectors utilized at Palo Verde are fission chambers.
The response time of a fission chamber is primarily dependent on
neutron inter action. 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
functions which use these detectors;

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, {typically(<1 ms).

,0. 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 included in the
response time testing procedures.
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ENCLOSURE 1





CORRELATION BETWEEN PVNGS TE L SPECIFICATION TABLE 3.3-2

RESPONSE TINES AND FSAR SEQUENCE OF EVENTS TABLE AND FSAR SECTION
0

FUNCTIONAL UNIT RESPONSE TINE 'SAFETY ANALYSIS REFERENCED.(e)

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 Pressure - 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. DNBR - Low

a. Neutron Flux Power from Excore Neutron Detectors

b. CEA Positions
c. Cold Leg Temperature
d. Hot Leg Temperature
e. Primary Coolant Pump Shaft .Speed
f. Reactor Coolant Pressure from Pressurizer
g. CEA Positions: CEAC Penalty Factor

<1.15

<1.15

<1.15

<1.15

<1.15

<1.15

<0.65

<0.75
<1.35
<0.75

<0.75

<1. 35
<0.75
<0.75
<0.75
<0.75
<0.75

CESSAR Tables 15.2,3-1, 15.5.2-1, 15 B-2,
15.B-4

CESSAR Table'6.3.3.5-1

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

CESSAR Section 15.1.2.2 (b)

CESSAR Table 15.1.5-4

PVNGS FSAR Tables 6.2.1-10 Sheets 4 and 5
(d)

6,2,1-.28("), CESSAR Tables 6.2.1-11 thru 20

PVNGS FSAR Table 15.1-1

CESSAR Section 15, 1.2.2(b)
(b)

CESSAR Section 15. 1,2.2(b)
CESSAR Section 15. 1.2.2

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
CESSAR Table 15,4.2-1
See Item 9a
See Item 9a
See Item 9a
See Item 9a
See Item 9a





CORRELATION BETWEEN PVNGS TEC SPECIFICATION TABLE 3,3-2

RESPONSE TItlES AND FSAR SEQUENCE F EVENTS TABLE AND FEAR SECTION

(CONTINUED)

FUNCTIONAL UNIT RESPONSE TIME SAFETY ANALYSIS REFERENCED (e)

B. Excore Neutron Flux

1. Variable Overpower Trip

2. Logarithmic Power level - High

a. Startup and Operating

<0.55

<0.55

CESSAR Tables f5 4. 1-1, 15.4.8-1, PVNGS FSAR
Section 15.1.5(d)

CESSAR Section 15.4.1.6

-C. Core Protection Calculator System

1. CEA Calculators

2. Core Protection System

D. Supplementary Protection System

1. Pressurizer Pressure - High

N/A

<1.15 Response to NRC Question 440.5 (b)

II. RPS LOGIC

A. Matrix Logic

B. Initiation Logic

III. RPS ACTUATION DEVICES

A. Reactor Trip Breakers

B. Manual Trip

N/A

N/A

N/A

N/A



CORRELATION BETWEEN PVNC)S HAEC - L SPECIF/CHION TABLE 3,3-5

RESPONSE TIMES AND FSAR SE(UENCE OF EVENT TABLE AND FSAR SECTION

INITIATING SIGNAL AND FUNCTION

1. Hanual

2. Pressurizer Pressure — Low

RESPONSE TItlES f SAFETY ANALYSIS REFERENCED (e)
SECONDS

N/A

a. Safety Injection (HPSI)

b. Safety, Injection (LPSI)
c. Containment Isolation

1. CIAS Actuated Mini-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. Other CIAS Actuated Valves

d. Main Steam Isolation

1. HSIS Actuated HSIV's

<30/30

<30/30

<10.6/10.6

<59/59

<30/30

<30/30

<10.6/10.6

<59/59

<5.6/5.6

CESSAR Tables 6.3.3.2-1 , 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, 15.5. 3-1, 15.6.3-6, 15. D-1
CESSAR Tables 6.3.3.2-1(c>, 6.3.3.3-6, 6.3.3.5-1

Not Credited for Pzr Pressure-Low, see Item 3.c. 1

PVNGS FSAR Section 6.2.4

Not Credited for High Containment Pressure, see
Item 2.a.
Not Credited for High Containment Pressure, see
Item 2.b

PVNGS FSAR Section 6.2.1,5

PVNGS FSAR Section 6.2,4

CESSAR Tables 6.2.1-11 thru.20 (d)
PVNGS FSAR Tables 6.2. 1-10, Sheets 4 8 5

6,2.1-28(

2. MSIS Actuated MFIV's <5.6/5.6 (CESSAR) CESSAR Tables 6.2.1-11 TATu.20, PVRGS FSAtlejables
<10 6/10 6 (PVN'GS) 6.2.1-10, Sheets 4 8 5( ~, Table 6.2.1-28



INITIATING SIGNAL AND FUNCTION

CORRELATION BETWEEN PVNgS TEC L SPECIFIC/TION TABLE 3.3-5

RESPONSE TIHES AND FSAR SEQUENCE OF EVENT TABLE AND FSAR SECTION

(CONTINUED)

'RESPONSE TIHES (f) 'SAFETY'ANALYSIS REFERENCED (e)
SECONDS

e. Containment Spray Pump

4. Containment Pressure - High - High

a. Containment Spray Valves

5. Steam Generator Pressure - Low

a. Hain Steam Isolation

1. HSIS Actuated HSIV's

<27/17

<33/23

<5.6/5.6

FTRGS FSAR Tab(e~6.2.1-10, Sheets 4 5 5
(d)

Table 6.2.1-28

CESSAR Sections 6.3-3.2 . 6.3,3. , PVNGS
(a) (a)

FSAR Tablg~6.2. 1 10, Sheets 4 5 5(el, Table
6,2.1-28

CESSAR Tables 15.1,4-1, 15.1,4-2, 15.1,5-1,
15,1,S-2, 15,1,5-2, 15.1,5-.3, 15.1.5-,45 15 1r 53
15;6,3-1'5,8-..2, PVNGS FSAR Tables 15.1.5-1t ),
15.2-1(dI

2. HSIS Actuated HFIV'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(PVNGS) PVNGS FSAR Tables 15. 1-1Id)

6. Refueling Water Storage Tank-Low

a. Containment Sump Recirculation

7. Steam Generator Level-Low

<45/45 CESSAR Table 6.3,3,5-..1

a. Auxiliary Feedwater (Hotor Drive) <46/11 (CESSAR) CESSAR TfbIes 15,1.5-, 15,1,5-.2, 15,1.5-3(a) (a) (a.

15,1.S-4, , 15,1,5-. 5 a). 15,2.3-1 15,3.3-1,
46/23 (pVNGS) ]5.6.3 $ 15,D.1, 15.B-2, PVNGS FSAR Table





CORRELATION BETWEEN PVNGS TEC CAL,SPECIFICATION TABLE 3.3-5

RESPONSE TIHES AND FSAR SE(UENCE OF EVENT TABLE AND FSAR SECTION
(CONTINUED)

INITIATING SIGNAL AND FUNCTION

b. Auxiliary Feedwater (Turbine Drive)

8. Steam Generator Level-High

a. Hain Steam Isolation

RESPONSE TIHES Q SAFETY ANALYSIS REFERENCED (e)
SECONDS

<46/11 (CESSAR) CESSAR T4b)es 15.1.5-) ), 15.1.5-)
)

30/30 (PVNGS) 15,1.5-3< >, 15.1.5-.4, 15,1.5-5, 15.2.3-1,
15.3.3-1, 15,6.3-$~)15.D.X, 15.6-..2, P'EGGS

FSAR Table 15.2-1

1. HS IS Actuated HS IV
'

2. HSIS Actuated HFIV's

<5. 6/5;6
<5.6/5.6

CESSAR Section 15.1.2.2

CESSAR Section 15.1.2.2

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

<16 '/16.0

<45/45

PVNGS FSAR Table 15.2-1 (d)

PVNGS FSAR Section 9.4



ENCLOSURE 2





e TABLE 6.2. 1-11

OATA fOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
102$ POSER/SLOT/8.78 Sg. FT./LOSS OF CONTAINMENT COOLING

Sheet 7 of 7

PART 0. Accident Chronology

0

Time Seconds

0. 00

3. 80

3. 80

3. 80

4. 70

4. 70

4. 70

9. 70

9. 70

A"

170,00

Break Occurs

Event

Reactor Trip Signal

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 Close

Main Steam Isolation Valves Closed

Main Feedwater Isolation Valves Closed

Containment Spray Actuation Signal

Peak Containment Temperature

Peak Containment Pressure

End Of Blowdown

r'.

)

* See Applicant's SAR
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TABLE 6.2.1-12

OATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
102K POSER/GUILLOTINE/8.78 SQ. FT./LOSS OF CONTAINMENT COOLING

Sheet 9 of 9

PART D: Accident Chronology

Time Seconds

0. 00

5. 25

5. 25

5. 25

6. 15

6. 15

6. 15

6. 15

11. 15

11. 15

A"

175. 00

Event

Break Occurs
r

Reactor Trip Signal

Main Steam Isolation Signal

Hain Feedwater Isolation Signal

Turbine Admisssion Valve Closed

Reactor Trip Begins

Main Steam Isolation Valves Start
To Close

Hain Feedwater Isolation Valves Start
To Close

Hain Steam Isolation Valves Closed

Main Feedwater Isolation Valves Closed

Containment Spray Actuation Signal

Peak Containment Temperature

Peak Containment Pressure

End Of Blowdown

See pp scant s SA
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TABLE 6.2.1-13

OATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
75K POWER/SLOT/8.78 Sg. FT./LOSS OF CONTAINMENT COOLING

Sheet 7 of 7

PART 0: Accident Chronology

Time Seconds

0. 00 Break Occurs

Event

/ 3.70
I

3. 70

3. 70

4. 60

4. 60
t

4. 60

4. 60

9. 60

9. 60

A+

185.00

Reactor Trip Signal

Main Steam Isolation Signal

Main Feedwater Isolation Signal

Turbine Admission Valve Closed

Reactor Trip Begins

Main Steam Iso'lation Valves Start
To Close

Main Feedwater Isolation Valves Start
To Close

Main Steam Isol. Valves Closed

Main Feedwater Isol. Valves Closed

Containment Spray Actuation Signal

Peak Containment Temperature

Peak Containment Pressure

End Of Blowdown

" See Applicant's SAR
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TABLE 6. 2. 1 "14

DATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
75K POMER/GUILLOTINE/8;78 Sg. FT./LOSS OF CONTAINMENT COOLING

Sheet 9 of 9

PART 0: Accident ChronoIogy

Time (Seconds)

0 ~ 00

5. 15

5. 15

5. 15

6. 05

6. 05

6. 05

6 ~ 05

11. 05

11. 05

A"

A"

190.00

Break Occurs

Event

Reactor Trip Signal

Hain Steam Isolation Signal

Main Feedwater Isolation Signal

Turbine Admission Valve Closed

Reactor Trip Begins

."sin Steam Isolation Valves Start
To Close

Hain Feedwater Iso'ation Valves Start
0 Close

Hain Steam Isol. Valves Closed

Hain Feedwater Isol. Valves Closed

Containment Spray Actuation Signal

Peak Containment Temperature

Peak Containment Pressure

End of Blowdown

j

" See Applicant's SAR
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TABLE 6.2.1-15

OATA fOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
50K POWER/SLOT/8.78 Sg. FT./LOSS OF CONTAINMENT COOLING

Sheet 7 of 7

PART 0: Accident Chronology

Time Seconds

0. 00

3. 55

3. 55

3. 55

4. 45

4. 45

4. 45

4 ~ 45

9.45

9. 45

215. 00

Break Occurs

Event

Reactor Trip Signal

Main Steam Isolation Signal

Hain feedwater Isolation Signal

Turbine Admission Valve Closed

Reactor Trip Begins

Main Steam Isolation Valves Start
To Close

Hain feedwater Isolation Valves Start
To Close

Hain Steam Isol. Valves Closed

Hain feedwater Isol. Valves Closed

Containment Spray Actuation S.ignal

Peak Containment Temperature

Peak Containment Pressure

End of Blowdown

" See Applicant's SAR



l



a

Q, 7Q
Q. 70

a.nest HSQQ

J ....7.
vm - v~6



k'



TABLE 6.2.1-16

=OATA fOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
,. 50K POWER/GUILLOTINE/8.78 Sg. FT./LOSS OF CONT. COOLING

Sheet 9 of 9

PART 9: Accident Chronology

Time Seconds Event

0. 00 Break Occurs

5.00 Reactor Trip Signal

5. 00

5. 00

5. 90

5.90

5. 90

5. 90

10.'90

10. 90

A"

220. 000

Main Steam Isolation Signal

Main Feedwater Isolation Signal

Turbine Admission Valve Closed

Reactor Trip Begins

Hain Steam Isolation Valves Start
To Close

Hain Feedwater Isolation Valves Start
To Close

Hain Steam Isol. Valves Closed

Main feedwater Isol. Valves Closed

Containment Spray Actuation Signal

Peak Containment Temperature

Peak Containment Pressure

End of Blowdown

" See Applicant's SAR
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TABLE 6.2.1-17

OATA. FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
25K POWER/SLOT/8.78 Sg. FT'./LOSS OF CONTAINMENT COOLING

Sheet 7 of 7

PART 0: Accident Chronology

Time Seconds

D. DD

3. 45

3. 45

3. 45

4. 35

4. 35

4. 35

4.35

9. 35

9. 35

AA

AA

A"

315. 8

Event

Break Occurs

Reactor Trip Signal ~-
Main Steam Isolation Signal

Main Feedwater Isolation Signal

Turbine Admi s s i on Valve Closed

Reactor Trip Begins

Main Steam Isolation Valves Start
To Close

Main Feedwater Isolation Valves Start
To Close

Main Steam Isol. Valves Closed

Main Feedwater Isol. Valves Closed

Containment Spray Actuation Signal

Peak Containment Temperature

Peak Containment Pressure

.„ End of Blowdown

" See Applicant's SAR
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TABLE 6. 2. 1-18

OATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
25K POWER/GUILLOTINE/8.78 SC. FT./LOSS OF CONTAINMENT COOLING

Sheet 9 of 9

PART 0: Accident Chronology

Time Seconds

0. 00

4.86

4. 86

4. 86

5. 76

5. 76

5. 76

5. 76

10. 76

10. 76

AA

315. 80

Event

Break Occurs

Reactor Trip Signal

Hain Steam Isolation Signal

Hain Feedwater Isolation Signal

Turbine Admission Valve Closed

Reactor Trip Begins

Hain Steam Isolation Valves Start
To Close

Main Feedwater Isolation Valves Start
To Close

Main Steam Isol. Valves Closed

Main Feedwater Isol. Valves Closed

Containment Spray Actuation Signal

Peak Containment Temperature

Peak Containment Pressure

End of Blowdown

* See Applicant's SAR
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TABLE 6. 2.1-19

OATA FOR CONTAINMENT PEAK PRESSURE/TEMPERATURE ANALYSES
OX POWER/SLOT/4.00 Sq. FT:/LOSS Of CONTAINMENT COOLING

Sheet. 7 of 7

PART 0: Accident Chronology

Time Seconds

0. 00

4. 55

4.55

4. 55

5. 45

5.45

5. 45

5. 45

\
~ ~

10. 45

10. 45

AA

AA

A"

210. 00

Event

Break Occurs

Reactor Trip Signal

Main Steam Isolation Signal

Main Feedwater Isolation Signal

Turbine Admission Valve Closed

Reacto~ Trip Begins
I

Main Steam Isolation Valves Start
To Close

Main Feedwater Isolation Valves Start
To Close

Main Steam Isol. Valves Closed

Main Feedwater Isol. Valves Closed

Containment Spray Actuation Signal

Peak Containment Temperature

Peak Containment Pressure

End of Blowdown

" See Applicant's SAR
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TABLE 6.2.1-20

OATA FOR CONTAINHENT PEAK PRESSURE/TEMPERATURE ANALYSES
OX POWER/GUILLOTINE/8.78 Sg. FT./LOSS OF CONTAINHENT COOLING

Sheet 9 of 9

PART 0: Accident Chronology

Time Seconds

0. 00 Break Occurs

Event

4. 75

4. 75

4. 75
I

5. 65
I

5. 65

5 ~ 65

5,65

10. 65

10. 65

AA

210. 00

Reactor Trip Signal

Main Steam Isolation Signal

Main Feedwater Isolation SignaI

Turbine. Admission Valve CIosed

Reactor Trip Begins

Main Steam Isolation Valves Start
~To Close

Main Feedwater Isolation Valves Start
To CIose----.

Hain Steam Isol. Valves Closed

Hain Feedwater Isol. Valves Closed

Containment Spray Actuation Signal

Peak Containment Temperature

Peak Containment Pressure

End of Blowdown

" See Applicant's SAR





~ ~

5 / D J
7

a.~g p 5(g

v~ C





Break )izeft

TABLE 6.3.3.3-6

TIMES OF INTEREST FOR SHALL BREAKS

(Seconds)

P)UX <~<+ g ~< pz~~ sg yw~zg
<i~ D+lr~ ~~~p ~~aAr~Hot Spot

~ccrc cM ~ <Cw Peak Clad
~T

0. 50 ft /PO

0.35 ft /PO

0.20 ft /PO

0.05 ft /PO

0.02 ft /PO

0.03 ft /HL

46.5

50. 0

62. 0

208. 0
+,0

585. 0

158. 0

248. 0

a.

a.

142.0

204.P

400. 0

b.

b.

160.0

235.0

442. p

2010. 0

437. 0

540.0

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

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

( ) < ~l~b luCt0345 g go $8ao~y

W lc p+Eg5'WQI gpss

"""«P»~~ ~S»
M u~P~

jk'ow +44 ~1M'.

RFAcy85 y-Hg

]eegc VPi g Spry o s u y

gb~ ~ aM~~W





0
TABLE 6.3.3.5-1

Sheet 1 of 2

SE UENCE OF EVENTS FOR REPRESENTATIVE LARGE AND SHALL BREAK LOCAs

Lar e Break 0.8 OEG/PO Small Break 0.02 ft

Break occurs

Event
Setpoint
Or Value Time Seconds

0.0

Setpoint
Or Value Time Seconds

0.0

Success
Path

Core peak power
X'~Ak7

+04
4a c r j 7-C < P A~ 0
Safety in3ection actuation

'ignals gg~/cAr 6>

SIT discharge begins

Reflood begins

Hain steam safety valves begin
to open

Haximum secondary pressure
e M I

PPIP 'P'

s
SITs empty

+tom 7 FCXVZ~~~
LPSI pumps

117K

1600 psia

607.7 psia

1239 psia

0. 15

9. 43

/Oe VQ

16. 2

37. 7

68. 2

68. 2

68. 2

105K

1600 psia

607.7 psia

1295 psia

1340 psia

96. 0

456. 0

Q$ 7e 0
-4&~

7500

456. 0

184. 0

p~6. o

Reactivity
Contro)

Reactivity
Contlo)

Reactivity
Control

Sec. Sys.
Integrity

Reactivi ty
Control

Reactivity
Control
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T/me (sec)

SEOUEHCE
INAO

TABLE I5.I.4-I

LV

ULL POWER

dR

Setnoint

I.O

30.0

i850 ~ '+

i850. 55

Event

One atmospheric dump valve opens fully

Steady-state hot channel ONBR achieved

Operator initiates manual trip wig~
Trip breakers open

ig

i858

1886

i872

2I50.+

2I55

2I55

2650

3000

3600

—2lH~ 'f

Main steam safety valves open, psia

~ain steam safety valves close, psia

Yoid begins to form in RV upper head

~pere.44
>lain steam isolation signal

4IFIY' close compl etely

MSIV's close completely

Affected steam generator dries out

Operator manually closes AOV

Operator initiates plants cooldown

q~~ ~~ )ra ~~ r~
«g[aQro~~) HSLS

CL~~ 5~+a ~~ p~~

i282

Amendment,"(o. 7

March 31, 1982
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SEOUEHCE Of EYENTS
TABLE. 15.1.4-2

IHAOVERTEHT OPEHIHG

Time (sec)
Event

Setpoint
TTor a ue

0.0

30.0

45.0

45.0

45.6

45.75

One atmospheric dump valve opens fully

Steady state hot channel ONBR achieved

Turbine trips

Loss of offsite power occurs

Lnw GNBR trip% ) ~i~qmnep~g
Trip breakers open

1.19

46.1 4tinimum transient ONBR

Hot channel ONBR increases above 1.195

52

81

318

318

1150

1800

3600

<ain steam safety valves open, ".sia

Main steam safety valves close, psia

Void beginSto form in RV upper head

siain steam isalatfan signal~
ye.m~~M

4IFIY's close completely

MSIV's close completely

Affected steam generator dries out

Operator manually closes AOV

Operator ini tiates plant cooldown

1292

1218

'5~~ g<wErn&l Pt'e SsuS so t n.oa-~5
os~a.c4 lqo[o~ ow

( Qg I oo J ~pi oo 5'ZQo s mM 'Iss ) m

Amendment Ho. 7

4tarch 31, l982



TABLE LP.L.S-i
! g!H!! G! K!!!T! !!II! R LI!mmneT!m

ONCU 1

Time (seel 4 Event

0.0 Steam Lfne Break and Loss of
Offsf te Power Occur

BREAK OURINL3 FULL POKR

Setpofnt or Value

~setr
leg ee

Oe6 Low ONBR Trfp.
Projected ONSR

Trip Breakers Open

l. 19

8.0

13.3

120

~I78 f

208

237

Vofds Begin to Form fn RV Upper
Head

Hain Steam Isolation Sfgnal~~
HFIVs Close Compl etely

HSIYs Close 6ompl etely

KFM Inf tfated to Intact S team
Generator

Pressurizer Empties

Safety Injectfon Actuation Signals~) ~R-
QawraM

Safety Injection Flow Begins

Affected Steam Generator Kmptfes

259

277

280

1800

laax)mum Tranaient n cacti v( ty,
10 ~o

Hfnfmum Post-Trfp ONSR

Safety Injection Soron Begins to-
Reach Reactor Core

Operator Initiates Cooldown

+0.09

2.7

Amendment No. 7

Harch 31, 1982
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Setoofnt or Value

TABLE 1$ .?.5-2

SEOUgNCg OF EVENTS FOR A LARGK STEP@ LINE BREAK QURING FULL POMKR

Tfme (Sm) Event

0.0

6.96

7.10

Steaa Lfni Break Occurs

Low ONBR Trfy
Projected QNBR

Trfp Breakers Open

1. 19

S~$ ~l

11.9
IHSERT

"A" a.q
18,5

18.5
11 pli

18. 5

Yofds Segfn to Form in RY Upper
Head

Mafn Steam Isolatfon Signal a

G~~~~
MFIYs Close Completely

MSIVs Close Completely

EFM Inf tfated to Intact Steam
Generator

Pressurizer Kmptfes

Safety Injection Actuation Signal~ ~i
<89 em~

120

149

151

151

160

1800

Safety Injection Flow Begins

Affected S team Gener ator Emptf es

Maximum Trans)e~t
Reactfvf ty, 10

Minimum Post-Trfp ONBR

Safety Injection Boron Begins to
Reach Reactor Core

Operator Inf tiates Cooldown

-0. 18

Amendment No. 7

March 3l, l98P.
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TABLE 15.?.5-3

SEOUENCg EVENTS FOR A LARGE STDH LINE BREAK OURING ZERO POWER

N LOPO)

Tine (Sec)

0.0 Steam Line Break and Loss of
Offsite Power Occur

Setaofnt or Value

Oe6

0.75

Low ONBR Trfp Con
Projected ONBR

Trip Breakers Open

4

St'p.~l Geuu~Cakg
1. 19

iCHERT
al p>t

ST +St

9s.4

75 ~~
120

>lain Steam Isolatfon Signal
G~mM

HFIYs Close Compl etely

HSIVs Close Compl etety

EFM Initiated to Intact Steam
Generator

Safety Injection Actuation Sfgnal~ ~QS-

~G~~~
Voids Begin to Form in RV Upper Head

P res surf zer Emp ties

Safety Injection Flow Begins

Safety Injectf on Boron Begins to
Reach Reactor core

189

1,240

1800

liaxjmum Transient Reactivity,
10 gp

Affected S team Generator Empti es

Operator Initiates Cooldown

-0.06

Amendment No. 7

Harch 3l. 1982
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TABLE 15.1.5-4

SEOUENCE OF-EVENTS FOR A lARGE STEAM LINE BREAK OURING ZERO PAMER

Time {Sec} Event Setpofnt or Value

]wSEg.7 0 0
aa

Ala

6.79

Steam Lfne Sreak Occurs

Low Steal Generator Pressure R4o@iL~
Trip and Mafn Steam Isolatfon
S ignal +~SEX/ Qr ~~~~
Trip Breakers Open

/M56'IZ~
8-

IQ+E'R. t
~~

110

310

I/,p MFIVs Close Compl etely

//.Z MSIYs Cl ose Compl etely

jl,2. EFM Initiated to Intact Steam
Generator

Safety Injectfon Actuation Signal~
~g} D~~ca ~
Voids Begfn to Form in RV Upper Head

Pressurizer Empties

'7/,2. Safety Injection Flow Begins

Safety Ingectfon Boron Begins to
Reach Reactor Core

Max)muss Transient Reacttvf ty,
10 ap

'-0.02

418

1800

Affected Steam Generator Empties

Operator Initiates Cooldown

Amenhaent No. 7
March 31, 1982
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Set oint or Value

SEOUENCE OF EVENTS FOR A STEAN LIXK BREAK OUTSIOK CONTAINMEHr
6)

Tfme Sec Event

0.0

5. 85

6.00

Steaa I.fne Break Occurs

Lmr ONBR Trfp o 'oi~~ Prospected. O~B

Q~pJ ~~
Tr fp Breakers Open

1. 19

/&SERT
te ptp

rN5&R-i
C

7.49

8. 94

~8- l &.2.

17. 8

17. 8

17. 8

w e5:a
LOO

200

430

1800

Mfnfmum Transient ONBR

Voids Begin to Form fn RV

Upper Head

Main Steam Isolation Signal~ G~z~Q~

EFM Initfa ted to Intact Steam
Generator

MFIVs Close Completely

MSIYs Close Completely

Safety Injectf on Actuation
Signal ~~ D ~e.ra~
t~axfmum Post-tr]p Transfent
Reactfvfty, 10 ho

Safety Injectfon Floe Begins

Affected Steam Generator Emptfes

Safety Injection Boron Begins
to Reach Reactor Core

Seaandary past-trip )rensient
Reactivity Peak, 10 do

Operator lni t fates Cool down

1.92

-2.06

Aaendment Ho. 9
February 27, 1984
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TA8LE 15.2.3-1

SEQUfHCK OF DENTS FOR THE LOCY

Time
(Sec) Event

Setpofnt
ar Va'lue

Success
Path

ImsgET 0.0
tip%

4.8'I

Loss of Condenser Vacuum

High Pressurfzer Pressure Trip 2RiB
S ignal ~i@ ~~l-a~~ Reactivity

Control

6.7 Main Steam Safety Valves Open

gM SQUAT ~

psfa
g ~4

1282 Secondary
System
Integrity

6.8 Maximum Core Power, of Oesfgn 102
Power

Reacti vi ty
Control

6.9 Pr essurizer Safety Val ves,
Open, psia

2525 Pri amry
Integri ty
System

Reactf vi ty
Control

g~E.j
tl II

8,6

12.0

14.0

Maximum RCS Pressure, psia 2742

~ Pressurizer Safety Valves Close, 2462
psfa

Maximum Steam Generator Pressure, 1353
psfa

Primary
System
Integrity

g WBCi
346.0

9'93 7

Emergency Feedwater Actuation
Signal percent o wi e ran e

C.A.C.f'Ca +
Emergency Feedwater Flow
Ini tfated, gpm

Mafn Safety Valves Close, psia

Safety In 'ection Actuatfon
Signal G ewe.~9~4
Safety Injection Flew Initiated

875

1Z18

Secondary
System
Integr i ty

Secondary
System
Integrity

Reactor Heat—
Removal

P ri mary
System
Integr i ty

Amendment Ho. 7

March 3l, l982
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TA8LE 15.2.3-1 {Contad)

SEOUENCE OF E'IENTS FOR THE LOGY

Time
( Sec)

1150.0

Event

Borated HPSI Flow Enters the Core

Setto)nt
or Value

Success
Path

Reacts v$ ty
Control

1408.0 KFA 'rawn,
nge

~~rl de 80 Secondary
System
!ntegrity

1800. 0 Operator In) t1ates Plant Cooldown Reactor Heat
Removal

5~g~ Ge.~e.r ~r ~me~L M
~es~ A~+~is

gQe j N K pclrcaalWL og QJ

0

Amendment Ho. 7

March 31, !982
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fbi'Eec

0.0

0.0

TABLE ISB-2

(Sheet 'L of 2)

SEQJENCE OF EVENTS FOR THE'IMITING CASE LOSS
OF FEEDMATER INVENTORY EVENT

Event

Break in the Main Feedwater Line,
(i'nstantaneousLoss of All Feedwater

Flow to Both Steam Generators

Setpofnt
or Yalue

0.2 W

~g.'82.

0.0 Instantaneous Oevelopment of Critical
Flow from the Ruptured Steam Generator
to the Break

l!V56aT
33.8+ "A". Instantaneous Loss of All Heat Transfer

to the Ruptured Steam Generator

Low Mater Level Trip Signal ~~
r ~ 6 au.e,r~~

pg, GZ Emergency Feedwater Actuation Signal ~~GrJt

34. 6

High Pressurizer Pressure Trip Signa1~
6 cAKta.BcL

Pressurizer Safety Yalves Open, p~~ ZSZ5 ~
M~5/87 Trip Breakers Open

35.8 Instantaneous Closure of the Turbine
Stop Valves

35.8 Loss of Normal On-Site and Off-Site
Electrical Power

"8' '

v.ru

38. 2 Maximum Reactor Coolant Pressure, l +<~

Maximum Pressurizer Pressure, pcig

Maximum Pressurizer Sur",e Line Flow, lb~ /~

Z843 ~
Z587 ~
2206 ~~

Amendment Number 8
May 10,1983





TA8LE 158-2 (Cont'd.) (Sheet 2 of 2)

Time
~Sec

40.5
)g QGkY"c"

g5:d

SEgUENCK OF EVENTS FOR THE LEHITING CASE LOSS
OF FEEOMATER li'lYEHTORY EVENT

Event

4!ain Steam Safety VaIves Open, ps«

Emergency Feedwater Actuation SignaI G~~arahl

Setpoint
ar Ya1ue

1282 ~

45.4

45.8

T3.8

'maximum Steam Generator Pressure, ps'<

Pressurizer Safety VaIves CIose, P«~

Minimum Pressurizer Steam VoIume, A
i4fain Steam Safety VaIves CIose, ps'~

1318 ~
2525 ~

~ $00 Emergency Feedwater FIow Initiated
to the Intact S team Generator, q p~

e

a75 ~

170.6

/,5 Hain Steam IsoIation SignaI Ge.~cia %cd.

Minimum Intact Steam Generator
Liquid e4tass, Ib~

~BOX
8100 ~

314,2

1800.0

",ain Steam Safety Valves Open, <><~

Operator Ocens the Atmospheric Steam
Our.;p Valves ;o Segin PIant Cooldown to
Shutdown Cooling

c'Neo e ~~aa~ ctWi e ~

C.l.eM

0
Amendment incumber 8
Hay 10, 1983
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TABLE 158-4

SE UENCE Of EVENTS FOR THE REANALYSl5 Of THE LIMITING SHALL BREAK

LOSS OF FEEOVATER rNVENTORV EVENT

Time

~sec
0.0

Event

Rupture in the Hain Feedwater Line, ft2

Setpoint
or Va1ue

0.20

0.0

ZS'.98

ZI eIg~ ZL.'18

Complete Loss of Feedwater to Both Steam
Generators

Initial Steam Generator Break Flow, Ibm/sec

Pressurizer Pressure Trip ~~n A~lgS«5
L R 5»

Tr'igh

Pressur izer Pressure Trip Signal Generated

Low Level Trip Signal G~ LvaXcl G~a~~
Heat Transfer Gegradation >n Ruptured SG Begins

'Z7,)'5 Reactor Trip Breakers Open

Turbine Trip on Reactor Trip

2 r.ll Failure to Fast Transfer - Two Reactor Coolant
Pumps Coast Oown

28.3

30.0

30. 2

30.2

33.8

36.8

37. 4

Pressurizer Safety Valves, psia

,'fain Steam Safety Valves Open

'iaximum Surge Line Flow, Ibm/sec

Maximum RCS Pressure, psia

Maximum Steam Generator Pressure, psia

Ruptured SG Ories Out

Primary Safety Valves Close, psia

2525

1282

27 LZ

'. 342

2523

eau m C m~er nr m~r Level 3<~~
iZe X~ 1Ze.~mr Tr'Im A.t.~4 «im

5'~oi~ iv u~ P+Wu.reck Be~eave fc>r.
e ~ ~ ~

Amendment numeer S

)May 10,1983
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TABLE 15.3.1-1

SE(jUENCE OF EVENTS FOR TOTAL LOSS OF REACTOR COOLANT FLOM

Time
(Sec)

0.0

Event

Loss of Offsi te
Power
- Turbine Trip
- Diesel Generator

Starting Signal
- Reactor Coolant

Pumps Coast Down

Setpoint
Or Value

Lass ~)L /Wn,„

Success
Path

0.6

O. 7$
1.09

Low DNBR Trip Signal
Generated j4>'~ /pate
7~vs HVAR.~
CEA's Begin to Drop

1.19

I

Reactivity Control

8'c ceiii~ Jap,~l
Reactivitf Control

2.6

4.3

5.3

5.4

Minimum Transient DNBR 1 ~ 19

Pressurizer Safety Valves 2525
Open, psia

Maximum RCS Pressure, psia 2576

Safety 1282
Valves Open, psia

Primary System
Integri ty

Secondary System
Inteori ty

ll.7 Maximum Steam Generator
Pressure, psia

1338

12.2

1800.0

Pressurizer Safety Valves 2463
Closed, psia

Operator Initiates Plant
Cooldown

Primary System
Integr i ty

Amendment No. 7
March 31, 1982





Tab 1 e 15.-3. 3-1,

(Sheet 1 of 2)

OF EVENTS FOR THE SINGI.E REACTOR COOLANT PUMP

T fme
~tee.

0.0

0.76

1.25

1.25

1.4

4.2

4.25

Eveht

Seizure of a Single
Reactor Coolant Pump

Low ONBR Trip Signal
Generated, projected

Cps Begin to Orop
Into the Core

Turbine Trip/Generator
Trip

Minimum Transient ONBR

Main Steam Safety
Valves Open,
Unaffected Loop, psia

Maximum RCS Pressure,
psia

Loss of Offsite Power
Occurs

Setpoint

Value

0.967

1280

2387

Total
Integrated
Safety Valve Success
Flaw ibm Path

Reactivity
Control

Reactivity
Control

Secondary
System
Integrity

4.5 Main Steam Safety Yalves 1280
Open, Affected Loop,
psia

Maximum Steam Generator 1347
Pressure, Unaffected
Loop, psia

3,492

Secondary
System
Integri ty

7,4 Maximum Steam Generator 1340
Pressure, Affected
Loop, psia

5,451

Amendment Number 8
May 10. 1983
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Table 15.3.3-L (Continued)

(Sheet 2 of 2)

SEQUENCE OF EVENTS FOR TRF SING<.E REACTOR COOLANT PUMP

I M56JL7.
~eAle

rime
~Sec.

218

Event

o Mater Level EFAS
Set int Rea in
the S nerator,
Unaf a oop,

a cant of ~ide range

Setpoint
ol

value

Total
Integrated
Safety Yalve
F1ow 1bm

85,679

Success
Path

Secondary
'ystem

Integrity

263 Emergency Feedwa ter
3egins Entering Steam
Generator, Unaffected
Loop, lbm/sec

w Mater Level EF
Sa

'
Rea in

the Sta ator,
Aff ad Loop, pe . t

wide ran e-

Emergency Feedwatar
Segins Entering the
Steam Generator,
Affected Loop, Ibm/sec

L 1.9

119

91,407

LL5, L89

Secondary
System
Integrity

Secondary
System
Integrity

82K

L800

Steam Generator
Sa.ety 'lalvas Close,
Affected and Unaf-
fected Loop, psia

Atmosoherfc Oump
'lalves Opened to
Initiate P)ant
CooIdown, 'F/hour.
One Atmospheric Oump
Yalve Sticks Open

Total Steam Release
to Atmosphere, ibm

LZLS

-L00. 8

L20,398

LZ0,398

L,LZS,293

Secondary
Sys"am
Integrity

S condary
Systafrr
Integrity

Amendment Number 8
May 10, 1983
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TABLE 15.4.1-1

SEQUENCE OF EVENTS FOR THE

SEQ

Time(sec)

0.00

23.9d

Event

Withdrawal of CEA's-
lnitiating Event

Variable Overpower

Power Sigil 5me~M
~Pl

Breakers Open

Setpoint
or Value

Success
Path

Reactivity
Control

Reacti vi ty
Control

Reacti vi ty
Control

~+i-vi-ty-

27.0

35.2d

Maximum Core Power,
4 of Oesign Power

Maximum Core Average
Heat Flux, % of Full
Power Heat Flux

Minimum ONBR

Maximum Pressuri zer
Pressure, psia

43.5 +SiQ

(sSso
—4..8P

1894

R3 35 P~~ <~+ >

Mavkble ae ~we
g, ~,. <(p A~s's

pere~<
p>et

Amendment No. 7

March 3l, l982





TASLE 15.4.2-1

SEOUENCE OF EYENTS FOR THE

SEQU N L 'W
~ AWAL V NT

TIME(sec)

0.0

Event

Withdrawal of CEA's-
Initiating Event

SETPOINT
OR VALUE

SUCCESS
PATH

Reacti vi ty
Control

Low ONBR Trip Signal L.L9
Q~IW„p.oj~Ab~8<

Reacti vi ty
Control

Reacti vi ty
Control

10. 1

11.0

12. 3

Maximum Core Power,
". of Design Po~er

Minimum ONBR

Maximum Core Averaae
Heat, Flux, ~ of Full
Power Heat Flux

Maximum Pressuri zer
Pressure, psia

108.2

1. 19

105.6

2363

Reactivi ty
Control

Amendment No. 7
March 31, 1982





TASl.E 15.4.8-I
ee o 2)

SEOUENCE OF EVENTS FOR

T) me.
(sec)

Event:

Setpoint
ar Value

Success
Sara

0.0

OoH>

0.05

Mechanical Failure of
CEDE Causes CEA ta Effect

ltLb C. 04CI osas Cf
$ r$ p 5)g~

0 Q ~~c.~ecch

~ CEA Fully Kgected

Reactivity
Control

0.08 Maximum Core power,
of design pcwer

1'38.3

~ open

a.RE Turbine Trip Occurs

~ o.SS Crit
Reactf vi ty
Control

Secondary [ntegrity

2.53

2.6

3.8

Aa$ n S team Safety
Yal ves Open,
psi a

Maximum Clad Surface
Temperature in the
Hot Node, F

Haxiaaa Fuel Centerline
Temperature in the
Hot Node, F

1282

936

3779

Secondary
System
Integrity

3.9 Pressurizer Safety Yalves 2525

Open, psia

Primary
System
!ntegrity

4.o> polAIC.f jZQP 3 C.S

Vo.ri~t )e. ev~~Pwar

Q~~g ) r iP 44-+% S

Qc+eiM.~ p~iG
~I

(jCiviQ
C o~Wa(
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TABLE 15.4.8-1 (Cont'd) (Sheet 2 of 2)

SEOUENCE OF EVENTS FOR
TH J I V

Time
(Sec)

3.9

4.7

Event

Maximum Pressurizer
Pressure, psia

Pressurizer Safety Valves
Closed, psia

Setpoint
or Val ue

2525

2462

Success
.Path

Primary
System
Integri ty

Maximum Steam Generator
Pressure, psia

1348
'

<5E'R~
lap aa

40.2 Safety Injection Actua-
tion Signal

Gene.res ~e. aL
850 (hh<ERT Mai n Steam Safety"p" Valves Closed, psia

1250

Reactor Heat
Removal

Secondary
System
Integri ty

1800

12230

Operator begins plant
cooldown

Shutdown cooling
initiated, RCS pressure,
temperature, oF

400/350

. Secondary
System
Integrity

Reacto~ Heat
Removal

Amendment No. 7

March 31, l982
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TABLE 15.5.2-1

SEQUENCE OF EVENTS FOR THE PLCS MALFUNCTION

e „
(Sec)

250. 7

1252.7

1253.2

1262.3

1265.5

1270.3

1800.0

Event

Char ging Fl ow Maximized
8 Letdown Flow Mfnfmfzed

High Pressurizer Pressure
Trip and Loss of A.C.
at the Time of Turbine
Trip, psfa

Pressurizer Safety
Valves open, psia

Maximum Pressuri zer
Pressure, psia

Pres suri zer Saf ety
Valves Close, psia

Main Steam Safety
Valves Open, psia

Maximum Steam Generator
Pressure, psia

Operator Initiates
Plant Cooldown

Setpoint
or Value

2450

"2525

2561

2525

1282

1298

Success
Path

A
bJ a

Reacti vi ty
Control

Primary
System
Integrity

Secondary
System
Integrity

Secondary
System
Integrity

Reactor Heat
Removal

A

'l~~.l I raaavrj paa.Pra-&
~~W~TiJp Walyr'g Zqfpo',t,t ~iq

~r~~'~ ~ramada Tj-,ta
+g QQ~i&
Tr )P ~r<~~r q g~

),

Ra~','~
C~~Q

P M~Qv(Vy
Co,~, )

Amendment No. 7
March 3l, 1982
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TABLE 15.6. 3-6
hect ot )

SE UENCE OF EVENTS FOR A
STEAM MfTH A

Time
~Sec Event

Setpoint Success
or Value Path .

0.0 Tube Rupture Occurs

'30. 0

30. 0

Third Charging Pump Started,
feet below program level

'etdownControl Valve Throttled
Sack to Minimum Flow, feet below
program level

-0. 75

-0. 75

Primary System
Integrity

Primary System
Integrity

53.8 Backup Heaters Energized, psia 2360 Primary System
Integrity

560.0 Pressur'izer Heaters De-energized 400
due to Low3Pressurizer Liquid
Volume, ft

(/84 .7~
CPC Low Pr essure Boundary Trip
Signal ~~~ 6 e,n,era~

Reactivity
Control

1188 Turbine/Generator Trip55%~ Secondary System
Integrity

1197

1197

1201

Loss of Offsite Power

LH Main Steam Safety Valves
open, psia

RH Main 5 team Sa fe ty Va 1 ves
open, psia

Pressurizer Empties

Integri ty

1282 Secondary System
Integrity

1282 Secondary Sytem
Integrity

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

1563 2. Safety Injection Actuation Signal> ~ Reactivity Control~M Gr~c.~M~

Amendment No. 7

March 31, 1982
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TABLE 15.6.3-6
hect o )

SE UENCE OF EVENTS FOR THE
STEA ITH A

Time
~Sec
L5e3
/++~2

Event

Letdown Isolation Valves Closed
on SIAS

Setpoint Success
or Yaloe Path

Primary System
Integrity

s~M.
1714 4 Emergency Feedwater Actuation ~ 4&59~ Secondary System

earn e ri Integri ty
C ca

al

" 1721 Main Steam Safety Values Closed, 1218
ps i a

Secondary System
Integrity

1759 ( Emergency Feedwater Flow Begins Secondary System
Integrity

1800 Operator Isolates the Oamaged
Steam Generator and Initiates
Plant Cooldown

Reactor Heat
Removal

28,800 Shutdown Cooling Entry Conditions 400/350 Reactor Heat
are Assumed to be Reached, RCS Removal
Pressure, psia/Temperature, 'F

(7t B.Q 5~~ Q~~~~ ~i+~
M~~l P-~cf.wg Q~ e,f p~c.pr~ a
5ig~'P ~$~.c 5Qot

M'ParCrYt4g ~et'e. rot pe

Amendment No. 7

March 31, 1982.
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TABLE 15. 6. 3-1
Sheet of 2

SE UENCE OF EVENTS FOR THE
S AM N A 0 UB RUP U E

Time
~Sec

0.0

30. 0

Event

Tube Rupture Occurs

Third Charging Pump Started, feet
below program level

Setpoint
or Value

-0. 75

Success
Path

Primary
System
Integri ty

30. 0 Le tdowna Contra 1 Va 1 ve Thro ttled
Back to Minimum Flow, feet below
program level

-0.75 Primary
System

53.8 Backup Heater s Energized, psia 2360 Primary
System
Integrity

560. 0

1'l48,Q

Pressurizer Heaters Oe-energized
due to Low3Pr essuri zer Liquid
Volume, ft
C PC Low Pressure Boundar y Tr i p
gag

Feedwater Flow Starts Ramp Oown to
5X of Initial Full po~er Flow

400

Reactivity
Control

1151

Turbine Trip: Stop Valves Start
to Close

Pressurizer Empties

Control
Secondary
Systafll
Integrity

1152 Turbine Stop Valves Closed

/ MEEK~
C. 1181.8 Letdown Isolation Valves Closed on

SIAS

/~~9-W
c

1181, Safety Injection Actuation Si'gnal~
H 'aa~aZ:~

Secondary
System

'ntegrity

Reactivity
Control and
Reactor Heat
Removal

Primary
System
Integri'y

Amendment No. 7

March 31, 1982



TABLE 15.6.3-1 (Cont'd.) (Sheet 2 of 2)

SE UENCE OF EVENTS FOR THE
U E

Time
~Sec )

1209

1210

Event

Main Steam Safety Valves Open, psia

Maximum Steam Generator Pressure,
psia

Setpoint
or Value

1282

1283

Success
Path

Secondary
System
Integrity

1316

1447

1690

1778

1800

Main Steam Safety Valves Close, psia

Pressurizer begins to refill
HLO Mode Terminates Feedwater Flow
to Damaged Steam Generator,,o wide
range

HLO Mode Terminates Feedwater FIow
to Intact Steam Generator, i. wide
range

Operator Isolates the Damaged Steam
Generator and Initiates Plant Cooldown
at 100'F/hr for the 1.5 hour time
period

l218

80

QO

Secondary
System
Integrity

Secondary
System
Integrity

Secondary
System
Integrity

Reactor Heat
Removal

28,800 Shutdown Cooling Entry Conditions
are Assumed to be reached, RCS

Pressure, psia/RCS Temperature, 'F

400/350 Reactor Heat
Removal

Amendment No. 7

March 31,'982
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TABLE 150-1

SE UENCE OF EYES FOR A STEN GBlERATOR TUBE

S K i V

Tfme
~Seo Event

0.0 Tube Rupture'Occurs

40 Thfrd Chargfng Pump Started, feet
below program 1evel

40 Letdown Contra) Valve Throttled.
Hack to Mfnianua Flaw, feet below
program level

iQS~47 CPC Hot Leg Saturation Trip Signai
I

48 Turbine/Generator Tri~

Setpofnt
or Value

-0.75

-0.75

Success Path

Prfmary System Entegrfty

Prfmary System Integrity

Reactfvfty Control

Secondary System integrity

Reactivity Control

52

52

Loss of Offsfte Power

LH Main Steam Safety Va1ves open,
psia

RH Mafn Stein Safety Valves open,
psfa

1265 Secondary System integri ty

Secondary System Integrity

56 Maximum Steam Generator Pressures 1330
Hath Steam Generator, psfa

95 Main Steam Safety Valves Closed,
psia

1218 Secondary System Integrity

16 Auxi1 fary Feedwater Actuatfon on 19,76 Secondary System
Generator Level Trfp

Sfgnal, ln earn Generator,
feet above tube

rfty

177 Auxf1 fary Feedkat ation an
Low Steam or Level Tr fp
Si , Ruptured Steam Generator,
eet above tube sheet

Secondary System Integrity
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TA8LE 15IJ-1 (Cont'd.)

Event
Setpofnt
ow VaIue Success Path

460 Operator Inftfates Plant Cooldown
by Openfng One AOV on each SS

Reactor Heat Removal

546 Pr essurf zer m~ptf es

, 570
I

2100

3900

Z8,800

Safety Injectfon Actuatfon Sf gnal@,~~ G-~v-e~~QM
Safety Injectfon Flow Inftfated

Operato~ Attempts to Isolate the
Oamaged Generator, RCS Tem., 'F
Operator Closes the AOV Block
Yalve

Operator Inftfates Auxflfary
Spray Flow

I

Operator Controls Auxflfary
Spray Flow, Backup Pressurfzer
Heater Output, and HPSI Flow to
Reduce RCS Pressure and Control
Subcoolfng, 'F

Shutdown Coolfng Entry Condftfons
Reached, RCS Pressure, psfa/
Temperature, oF .

Reactf vfty Control

Reactfvfty Control

'econdarySystem Integrf ty

Secondary Systan Integrf ty

Pr fmary System Inventory

20 Prfmary System Integrfty

400/350 Reactor Heat Ranoval

P~S ~i~e Hag;We
ks d.~ ~M~~

A '~~ (p~Ag)
A~ S> 5 '<w%
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