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�H�F  -----------------------------------REVIEWER’S NOTE----------------------------------- 
�GAdoption of LCO 3.0.9 requires the licensee to make the following commitments: 
   1. [LICENSEE] commits to the guidance of NUMARC 93�01, 
   Revision 3, Section 11, which provides guidance and details on the 
   assessment and management of risk during maintenance. 
   2. [LICENSEE] commits to the guidance of NEI 04�08, "Allowance for 
   Non Technical Specification Barrier Degradation on Supported 
   System OPERABILITY (TSTF�427) Industry Implementation 
   Guidance," March 2006.                                                                                            �G��
-------------------------------------------------------------------------------------------------- �F�K
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REACTOR COOLANT SYSTEM

BASES

SAFETY VALVES (Continued)

In the event that no safety valves are OPERABLE, an operating RHR loop, connected to
the RCS, provides overpressure relief capability and will prevent RCS

overpressurization. In addition, the Overpressure Protection System (relief valves)
provides a diverse means of protection against RCS overpressurization at low.
temperatures.

During operation, all pressurizer Code safety valves must be OPERABLE to prevent the
RCS from being pressurized above its Safety Limit of 2735 psig. The combined relief
capacity of all of these valves is greater than the maximum surge rate resulting from
a complete loss of load assuming no Reactor trip until the first Reactor Trip System
Trip Setpoint is reached (i.e., no credit is taken for a direct Reactor trip on the
loss-of-load) and also assuming no operation of the power-operated relief valves or
steam dump valves.

Demonstration of the safety valves'ift settings will occur only during shutdown and
will be performed in accordance with the provisions of Section XI of the ASME Boiler
and Pressure Code.

3 4.4.3 PRESSURIZER

The limit on the maximum water volume in the pressurizer assures that the parameter
is maintained within the normal steady-state envelope of operation assumed in the
SAR. The limit is consistent with the initial SAR assumptions. The 12-hour periodic
surveillance is sufficient to ensure that the parameter is restored to within its
limit following expected transient operation. The maximum water volume also ensures
that a steam bubble is formed and thus the RCS is not a hydraulically solid system.
The requirement that a minimum number of pressurizer heaters be OPERABLE enhances the
capability of the plant to control Reactor Coolant System pressure and establish
natural circulation.

3 4.4.4 RELIEF VALVES

In MODES 1, 2, and 3 the power-operated relief valves (PORVs) provide an RCS pressure
boundary, RCS pressure control for mitigation of accidents, and automatic RCS

pressure relief to minimize challenges to the safety valves.

The functions of providing an RCS pressure boundary and RCS pressure control for
mitigation of accidents such as steam generator tube rupture are the safety-related
function of the PORVs in MODES 1, 2, and 3. The capability of the PORV to perform
its function of providing an RCS pressure boundary requires that the PORV or its
associated block valve is closed. The automatic RCS pressure control function of the
PORVs is not a safety-related function in MODES 1, 2, and 3. The automatic pressure
control function limits the number of challenges to the safety valves, but the safety
valves perform the safety function of RCS overpressure

DIABLO CANYON - UNITS 1 & 2 B 3/4 4-2 Unit 1 - Amendment Q
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REACTOR COOLANT SYSTEM

BASES

RELIEF VALVES (Continued)

protection, except for the spurious operation of the safety injection system at power
event.

Each PORV has a remotely operated block valve to provide a positive shutoff
capability should a relief valve become inoperable. Operation with the block valves
opened is preferred. This allows the PORVs to perform automatic RCS pressure relief
should the RCS pressure actuation setpoint be reached. However, operation with the
block valve closed is permissible since automatic RCS pressure relief is not a
safety-related function of the PORVs.

The OPERABILITY of the PORVs and block valves in MODES I, 2, and 3 is based on their
being capable of performing the following functions:

1. Maintaining the RCS pressure boundary,

2. Control RCS pressure as required for accident mitigation,

3. Manual closing of a block valve to isolate a stuck open PORV,

4. Manual closing of a block valve to isolate a PORV with excessive seat leakage,
and

5. Manual opening of a block valve to unblock an isolated PORV to allow it to be
used to control RCS pressure for accident mitigation.

For the PORVs to be OPERABLE, pressurizer channel selector switch P/455A shall be
aligned to the PT455/PT456 position during normal operation, so that a single
transmitter or instrument channel failure cannot prevent all three PORVs from
opening. P/455A may be aligned to either the PT457/PT456 position or the PT455/PT474
position in order to perform surveillance testing or maintenance. If P/455A is
aligned to either the PT457/PT456 position or the PT455/PT474 position, or a PORV is
inoperable, ACTION statement "b" shall be entered.

The non-Class I PORV and block valve are used only as a backup to the two redundant
.Class 1 PORVs and block valves to control RCS pressure for accident mitigation.
Therefore continued operation with the non-Class I PORV unavailable for RCS pressure
control is allowed as long as the block valve or PORV can be closed to maintain the
RCS pressure boundary.

Surveillance Requirements provide the assurance that the PORVs and block valves can
perform their safety functions. Surveillance Requirement 4.4.4.1 addresses the PORVs

and Surveillance Requirement 4.4.4.2 addresses the block valves.

Surveillance Requirement 4.4.4. l.a provides assurance the PORV is capable of opening
and closing. The associated block valve should be closed prior to stroke testing a
PORV to preclude depressurization of the RCS.

DIABLO CANYON " UNITS I 8 2 B 3/4 4-2a Unit 1 - Amendment @
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REACTOR COOLANT SYSTEM

BASES

RELIEF VALVES (Continued)

Surveillance Requirement 4.4.4.1.b provides assurance the actuation instrumentation
for automatic PORV actuation is calibrated such that the automatic PORV actuation
signal is within the required pressure range.

Surveillance Requirements 4.4.4. l.c and 4.4.4.1.d provide assurance of operability of
the Backup Air/Nitrogen system and that the Backup Air/Nitrogen system is capable of

'upplying sufficient air to operate the PORV(s) if they are needed for RCS pressure
control and normal instrument air is not available.

Surveillance Requirement 4.4.4.2 addresses the block valves. The block valves are
exempt from the survei'llance requirements to cycle the valves when they have been
closed to comply with ACTION statements "b" or "c." This precludes the need to cycle
the valves with a full system differential pressure or when maintenance is being
performed to restore an inoperable PORV to OPERABLE status.

3 4.4.5 STEAM GENERATORS

The Surveillance Requirements for inspection of the steam generator tubes ensure that
the structural integrity of this portion of the RCS will be maintained. The program
for inservice inspection of steam generator tubes is based on a modification of
Regulatory Guide 1.83, Revision 1. Inservice inspection of steam generator tubing is
essential in order to maintain surveillance of the conditions of the tubes in the~

~ ~

~
~

event that there is evidence of
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PORV INSTRUMENT LOOP DIAGRAMS

(Instrument Schematics - Dwg. No. 102036, Sheets 7, 7A, 7B, 7F, 7H, 7I;
Functional Loop Diagrams - Dwg. No. 109807, Sheets 31, 71, 72, 73, 74,
75, 85, 89, 92; Electrical Schematic - Dwg. No. 437587; and Functional
Logic Diagram - Dwg. No. 495851; Drawings are for Unit 1 and are typical
for Unit 2)
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Attachment F
PG8 E Letter DCL-99-071

INPUT PARAMETERS AND ASSUMPTIONS USED IN ANALYSIS;
DCPP MAXIMUMECCS INJECTION FLOW VERSUS RCS PRESSURE
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Table 1

Inadvertent Safety Injection at Power Analysis
Input Parameters and Assumptions

Input PARAMETER
/Assumption
Offsite Power

CASE 1

Available

CASE 2 CASE 3

Available Available
Initial RCS Pressure
Initial Pressurizer Level 67.4%67.4%67.4%

2190 psia 2190 psia 2190 psia

Initial Power
RCS Flow

Initial RCS Tavg
RWST Temp

102%
350,800
gpm
568.6'F
35'F

102%
350,800
gpm
568.6'F
35'F

102%
350,800 gpm

568.6'F
35'F

Pressurizer Sprays
Pressurizer Heaters

OFFON in Auto OFF
ON in Auto ON in Auto ON in Auto

PORV LiftSetpoint N/A'257 psia'298 psia
PORV ResetSetpoint N/A'237 2 2278 psia
PORV opening time delay

PORV closing time delay

PORV Flow - Water

N/A'/A'/A'.80
seconds

1.20 seconds

1.49
seconds
1.72
seconds
1246 gpm 1246 gpm

PORV Flow - Steam N/A" 197,000
Ibm/hr

197,000
Ibm/hr

PSV LiftSetpoint
Terminate PDP Flow

Charging Flow Reduced
Reduced Charging Flow
Event End Time

Analysis Output

11.5
minutesN/A'.5minutes 6.5 minutes

28 minutes N/AN/A'2gpm 52 gpm
Per analysis 30 minutes 24 minutes
results
Time for
third PSV
liquid relief
with water
temp. > 613
oF

Number of
MPC PORV
open/close
cycles

Number of
non-MPC
PORV
open/close
cycles

2437.5 psia 2437.5 psia 2437.5 psia

'Case 1 does not model Pressurizer PORV.
'Case 2 PORV uses fixed lower setpoint to bound dynamic compensated
pressure response of MPC circuit.

'Case 1 is terminated prior to charging flow reduction.
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Table 2

DCPP Maximum ECCS Injection Flow versus RCS Pressure

RCS PRESSURE

2000 psig 447.9 gpm 418.5 gpm

MAXECCS, 2 CCP'S+ PDP MAXECCS, 2 CCP'S

2100 psig
2200 psig
2300 psig
2400 psig
2500 psig

419.0 gpm
386.6 gpm
347.9 gpm
299.0 gpm
225.3 gpm

387.4 gpm
355.1 gpm
321.4 gpm
283.1 gpm

not available
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PG&E Letter DCL-99-071

TRANSIENT RESULTS AND SEQUENCE OF EVENTS
FOR THE SPURIOUS OPERATION OF THE

SAFETY INJECTION SYSTEM AT POWER EVENT
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Diablo Canyon Inadvertent KCCS Analysis
Case 1

PSV ASSUMPTIONS

PSV opening pressure (nom -2.5% tolerance): 2437.5 psia

PSV closing pressure (-5% blowdown): 2315.6 psia

PSV water relief flow rate: = 252 - 256 ibm/sec

IMPORTANTTRANSIENT RESULTS

Time of4th PSV water relief:

Minimum Final Water Relief Temp (3 cycles):

679.8 sec

631.5'F

TIMESE UENCE OF EVENTS

Event

SI actuation (2 CCPs+ PDP), Reactor Trip
Pressurizer fillswith water

PSV opens - cycle ¹1

PSV closes - cycle ¹1
PSV opens - cycle ¹2
PSV closes - cycle ¹2
PSV opens - cycle ¹3
PSV closes - cycle ¹3
PSV opens - cycle ¹4

Time (sec)

0.0

535.0

577.4

580.3

613.2

616.1

647.3

650.3*

679.8

* Time of final water relief (assuming 4th opening is avoided)





Diablo Canyon Inadvertent KCCS Analysis
Case 2

PORV AssUMPTIQNs

PORV opening pressure:

PORV closing pressure:

Minimum PORV opening delay:

Minimum PORV closing delay:

PORV steam relief flow rate:

PORV water relief flow rate:

2257 psia

2237 psia

1.4894 seconds

1.7255 seconds

54.7 lbm/sec

1246 gpm

IMPORTANTTRANSIENT RESULTS

Total PORV open/close cycles: 134

TIMESE UENCE OF EVENTS

Event

SI actuation (2 CCPs+ PDP), Reactor Trip
PORV opens - cycle ¹1 (steam relief)

PDP Flow terminated by operator action

Pressurizer fillswith water

PORV opens - cycle ¹42 (1st water relief)

Charging flowminimized (52 gpm)
PORV opens - cycle ¹134 (final water relief)

Event termination

Time (sec)

0.0

55.9

390.0

727.0

727.0

1680.0

1782.7

1800.0





Diablo Canyon Inadvertent ECCS Analysis
Case 3

PORV ASSUMPTIONS

PORV opening pressure:

PORV closing pressure:

Minimum PORV opening delay:

Minimum PORV closing delay:

PORV steam relief flow rate:

PORV water relief flow rate:

2298 psia

2278 psia

0.80 seconds

1.20 seconds

54.7 ibm/sec

1246 gpm

IMPORTANTTRANSIENTRESULTS

Total PORV open/close cycles: 134

TIMESE UENCE OF EVENTS

Event

SI actuation (2 CCPs+ PDP), Reactor Trip
PORV opens - cycle ¹I (steam relief)

PDP Flow terminated by operator action

Pressurizer fillswith water

PORV opens - cycle ¹54 (1st water-only relief)

PORV opens - cycle ¹134 (final water relief)

Event termination

Time (sec)

0.0

62.0

390.0

768.6

774.0

1439.5

1440.0
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I

TRANSIENT PLOTS FOR THE SPURIOUS OPERATION
OF THE SAFETY INJECTION SYSTEM AT POWER EVENT
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CPP Units 1 and 2 Inadvertent
CASE 1

(with Pzr Spray. PDP Flow Terminated at 1

(used to determine operator action

Sl Event
1.5 Minutes)
time)

2450

2400

~ 2350

~ 2300

2250.

2200

2150

2100 I I I I I I I I I I I I I I I I I I I I I I I

100 200 300

T I m&
400 500 600

(S)
700





CPP Units 1 and 2 nadvet.tent Sl Event
CASE 1

(with Pzr Spray, PDP Flow Terminated at 11. 5 Minutes)
(used to determine operator action time)

2000

1800

C)

1600

1400
L

M

1200

l

1000 I I I I I I I I I I I I I I I I I I I I I I

100 200 300 400
Time (s)

500 600 700





DCPP Units 1- and 2 Inadvertent Sl Event
CASE 1

(with Pzr Spray. PDP Flow Terminated at 11.5 Minutes)
(used to determine operator action time)

300
CD

250

200

150

100

tA
CO

Q I I I I I I I I I I I I I I I I I I I I I I I

100 200 300
Time

400

(S)
500 600 700
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CPP Units 1 and 2 nadvertent Sl Event
CASE 1

(with Pzr Spray. PDP Flow Terminated at 11 5 Minutes)
(used to determine operator action time)

650

645

640

~ 635

630

~ 625
100

I I I

200
I I I

300

T ime-
400

(S)

I I I

500
I I I

600 700
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Sl EventCPP Units 1 and 2 nadvertent
CASE 2

(without Pzr Spray. PDP flow terminated at 6.5 minutes)
(Reduction of flow to 52 gpm at 28 minutes)

(Increased PORV Opening/Closing Range)

2280

2260

2240

2220

~ 2200

2180

2160

2140

2120
t

2100 I 1 I I I I I f I l I I I I

500 1000
Time. (s)

1500 2000
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CPP Units 1 and 2 nadvertent-Sl Even
CASE 2

(without Pzr Spray. PDP flow terminated at 6.5 minutes)(Reduction of flow to 52 gpm at 28 minutes)(Increased PORV Opening/Closing Range)

2000

1800

C)

1600

o
1400

L

f4

1200

l

1000
500

I I I

1000Time's)
I I

1500 2000
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CPP Units 1 and 2 nadvertent Sl Even
CASE 3

(without Pzr Spray. PDP flow terminated at,6 6 minutes)(Increased PQRV Opening/Closing Range)

2350

2300

2250

2200

M

2150

2100
0

I I I I I I

200 400
I I I I I I

600 800
Time

I I I I I I I I I I I I

1000 1200 1400 1600

(S)
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CPP Units 'l and 2 nadvettent Sl Event
CASE 3

(without Pzr Spray. PDP flow terminated at 6 5 minutes)(Increased PORV Opening/Closing Range)

2000

1800

D

1600

C3

1400

1200

1000 I I I I I I

200 400
I I I

600 800
T i me"

I I I

1000 1200 1400 1600

(s)
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Attachment I

PG&E Letter DCL-99-071

INADVERTENTSl - CREW SIMULATORPERFORMANCE
October 1998

CREW ¹1 ¹2 ¹3 ¹4 ¹5 ¹6 ¹7 ¹8
DATE 10/9/98 10/9/98 10/16/98 10/16/98 10/23/98 10/23/98 10/30/98 10/30/98
Terminate PDP (attempt) 0:05:15 0:03:30 0:03:45 0:02:59 0:05:00 0:05:45 0:05:30 0:06:30
Terminate PDP (at 0:07:25 0:04:45 0:06:34 0:05:22 0:06:35 0:08:15 0:19:55 0:05:55
breaker)
Unblock PORV
Restore Cont Air
Terminate CCP
Adjust Charging Flow
Open Letdown

Notes:

Crew ¹1
~ PORV unblock - left with only PORV PCV-474 unblocked.
~ Containment air restoration time is an estimate

Crew ¹2
~ Crew tailboarded prior to event that PORVs were to be immediately unblocked on any transient
~ Containment air restoration time is an estimate

Crew ¹3
~ PORV unblock - left with only PORV PCV-474 unblocked.
~ Containment air restoration time is an estimate.

Crew ¹4
~ PORV unblock - left with only PORV PCV-474 unblocked.
~ Containment air restoration time is an estimate.

Crew ¹5
~ Initial shift tailboard instructed crew to unblock PORVs and shut down PDP on Sl. Times listed are

the times when the appropriate step in the procedure was reached.

Crew ¹6
~ Assigned a continuous action to unblock all PORVs if pressure approached 2235 psig.

Crew ¹7
~ PORV unblock - left with only PORV PCV-474 unblocked.
~ PDP shut down after CCP stopped.

Crew ¹8
~ PDP termination and opening block valves were done via early request (not when procedure step

was reached).
~ Time for PDP attempt is approximate time to reach step in procedure.
~ Time for PDP termination at breaker and PORV unblock are actual.
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