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—_ UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTQN, D, C. 20555

PHILADELPHIA ELECTRIC COMPANY
PUBLIC SERVICE ELECTRIC AND GAS COMPANY
DELMARVA POWER AND LIGHT COMPANY
ATLANTIC CITY ELECTRIC COMPANY

DOCKET NO. 50-277

PEACH BOTTOM ATOMIC POWER STATIOM, UNIT NO. 2

AMENDMENT TO FACILITY QOPERATING LICENSE

Amendment No. 30
License No. DPR-44

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Philadelphia Electric Company.,
Public Service Electric and Gas Company, Delmarva Power and
Light Company, and Atlantic City Electric Company, (the licensees)
dated November 22, 1976, complies with the standards and require-
ments of the Atomic Energy Act of 1954, as amended (the Act),
and the Commission's rules and regulations set forth in 10 CFR
Chapter I3

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the
health and safety of the public, and (ii) that such activities
will be conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the
common defense and security or to the health and safety of
the public; and

E. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable reguirements
have been satisfied. .

2. Accordingly, the license is amended by a change to the Technical
Specifications as indicated in the attachment to this license
amendment.



3. This Tlicense amendment is effective as of the date of the completion
of modifications to the pressure sensing devices and the vacuum

breaker isolation valves as described in the licensee's application
- dated November 22, 1976.

Aleseze Jeas
George L%%r, Chief

Operating Reactors Branch #3
Division of Operating Reactors

Attachment:
Changes to the
Technical Specifications

Date of Issuance: January 3, 1977



ATTACHMENT TO LICENSE AMENDMENT NO. 30

TO THE TECHNICAL SPECIFICATIONS

FACILITY OPERATING LICENSE NO. DPR-44

DOCKET NO. 50-277

Replace pages 41-44, 51-53, 79-81, 87, 88, 181-183, 187, 188, 199-202
with the attached revised pages. No change has been made on pages 51,

79, 88, 182, 188, 199, and 202. Insert new page 53a.
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TABLE L.1,1

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT FUNCTIONAL TESTS

MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTRUMENT AND CONTROL CIRCUITS

Group (2) Functional Test Minimum Freguency (3)
Mode Switch in Shutdown A Place Mode Switch in Shut- Each refueling outage.
down . ‘
Manual Scram A Trip Channel and Alarm Every 3 months., (
RPS Channel Test Switch A Trip Channel and Alarm Every refueling outage
or after channel main-
tenance.
IRM

High Flux c Trip Channel and Alarm (k) One per week during re-
fueling or startup and
before each startup.

Inoperative C Trip Channel and Alarm (4) Once per week during re-
fueling or startup and
before each startup.

APRM

High Flux B1 Trip Output Relays (&) Once/week . ,

Inoperative Bl Trip Output Relays (&) Once/week. {

Downscale B 1 Trip Output Retays (L) Once/week.

Flow Bias B 1 Calibrate Flow Bias Signal (4) Once/month (1) .

High Flux in Startup or Refuel ¢ Trip Output Relays (&) Once per week during
refueling or startup
and before each startup

High Reactor Pressure (6) B2 Trip Channel and Alarm (4) Every 1 month (1).
High Drywell Pressure A Trip Channel and Alarm Every 1 month (1),
B2 Trip Channel and Alarm (4)

Reactor Low Water Level (5) (6)

Every 1 month (1). ‘ |




0¢ °ON iuampuawv

_Zv_

REACTOR PROTECTION SY
MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFE

TABLE 4.1.1

(cont'd)

STEM (SCRAM) INSTRUMENT FUNCTIONAL TESTS

TY INSTRUMENT AND CONTROL CIRCUITS

Group (2) Functional Test Minimum Frequency(3)
High Water Level in Scram Discharge A Trip Channel and Alarm Every 3 months
Tank
Turbine Condenser Low Vacuum (6) B 2 Trip Channel and Alarmi{4) Every 1 month &w
Main Steam Line High Radiation B1 Trip Channel and Alarm (4) Once/week
Main Steam Line Isolation Valve A Trip Channel and Alarm Every 1 month (1)
Closure
Turbine Control Valve EHC 0Oil Pressure A Trip Channel and Alarm Every 1 month
Turbine First Stage Pressure A Trip Channel and Alarm Every 3 months (1)
Permissive
Turbine Stop Valve Closure A Trip Channel and Alarm Every 1 month (1)
Reactor Pressure Permissive A Trip Channel and Alarm Every 3 months

{




PBAPS

NOTES FOR TABLE 4,1,1

Te

3.

5e

be

Initially once every month, The compilation of instrument
failure rate data may include data obtained from other boiling
water reactors for which the same design instrument operates in

an environment similar to that of PBAPS. The failure rate data

must be reviewed and approved by the NRC prior to any change
in the once-a-month frequency.

A description of each of the groups is included in the Bases
of this Specification.

Functional tests are not required on the part of the system
that is not required to be operable or are tripped.

If tests are missed on parts not required to be operable or
are tripped, then they shall be performed prior to returning
the system to an operable status.

This instrumentation is exempted from the instrument channel
test definition. This instrument channel functional test
will consist of injecting a simulated electrical signal into
the measurement channels.

The water level in the reactor vessel will be perturbed and
the corresponding level indicator changes will be monitored,
This perturbation test will be performed every month after
completion of the functional test program.

These channels consist of analog transmitters, indicators and
electronic trip units. Instrument checks shall be performed
once per day.

Amendment No. 30 ' -43-



TABLE 4.1.2

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION
MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS

0¢ "o iuéwpuéwv

Wi

Permissive

Instrument Channel Group (1) Calibration (&) Minimum Frequency (2)

IRM High Flux C Comparison to APRM on Maximum frequency once

Controlled Shutdowns per week.

APRM High Flux (
Output Signal 81 Heat Balance Twice per week. !
Flow Bias Signai Bl With Standard Pressure Every refueling outage

Source

LPRM Signal B1 TIP System Traverse Every 6 weeks. I

High Reactor Pressure B2 Standard Pressure Source Once per operating cyc!e.l

High Drywell Pressure A Standard Pressure Source Every 3 months.

Reactor Low Water Level B2 Pressure Standard Once per operating cycle.‘

High Water Level in Scram Discharge A Water Column Every refueling outage.

Volume

Turbine Condenser Low Vacuum '82‘ Standard Vacuum Source Once per operating cch ’

Main Steam Line Isolation Valve A Note (5) Note (5).

Closure

Main Steam Line High Radiation B1 Standard Current Source Every 3 months. l

(3)
Turbine First Stage Pressure A Standard Pressure Source Every 6 months.
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4,1 BASES A ‘ |

A. The minimum functional testing frequency used in this
specification is based on a reliability analysis using
the concepts developed in reference (6). This concept
was specifically adapted to the one out of two taken
twice logic of the reactor protection system. The
analysis shows that the sensors are primarily respon-
sible for the reliability of the reactor protection sys-
tem. This analysis makes use of "unsafe failure" rate
experience at conventional and nuclear power plants in
a reliability model for the system. An "unsafe fail-
ure” is defined as one which negates channel operability
and which, due to its nature, is revealed only when the
channel is functiocnally tested or attempts to respond
to a real signal. Failures such as blown fuses, ruptur-
ed bourdon tukes, faulted amplifiers, and faulted cables,
which result in "upscale" or "downscale” readings on the
reactor instrumentation are "safe" and will be easily
recogriized by the operators during cperation because
they are revealed by an alarm or a scram.

The channels listed in Tables 4.1.1 and 4.1.2 are di-
vided. into three groups for functional testing. These
are:

A. On-off sensors that provide a scram trip function.

B. Analog devices coupled with bi-stable trips that
provide a scram function.

C. Devices which only serve a useful functicrn during
some restricted mode of cperation, such as startup
or shutdown, or for which the only practical test
is one that can ke performed at shutdown.

The sensors that make up group (A) are specifically
selected from among the whele family of industrial on-
off sensors that have earned an excellent reputation
for reliable operation. During design, a gocal of
0.99999 probability of success {at the 50% ccnfidence
level) was adopted to assure that a balanced and ade~
gquate design is achieved. The probability of success
is primarily a function of the sensor failure rate and
the test interval. A three-month test interval is
planned for group (&) sensors. This is in keeping with
good operating practices, and satisfies the design goal
for the logic configuration utilized in the Reactor Pro-
tection System.

To satisfy the long-term cbjective of maintaining an a
adequate level of safety throughout the plant lifetime,
a minimum goal of 0.9999 at the 95% confidence level is
propcsed. With the (1 out of 2) X (2) logic, this

- Amendment No. 30 _ -51-



(6)

®

IY‘»J\PS

BASES (Cont'd.)

requires that each sensor have an availability of 0.993

at the 95% confidence level. This level of availibility

may be maintained by adjusting the test interval as a func-
tion of the observed failure history (6). To facilitate the
implementation of this technigue, Figure 4.1.1 is provided
to indicate an appropriate trend in test interval. The pro-
cedure is as follows:

1. Like sensors are pooled into one group for the purpose
of data acquisition.

2. The factor M is the exposure hours and is egual to the
number of sensors in a group, n, times the elapsed time
T (M= nT). :

3. The accumulated number of unsafe failures is plotted as
an ordinate against M as an abscissa on Figure 4.1.1.

4. After a trend is established, the appropriate monthly
test interval to satisfy the goal will be the test in-
terval to the left of the plotted points.

5. A test interval of 1 month will be used initially until
a trend is established, which is based on system avail-
ability analysis and good engineering judgment plus
operating experience.

Group (BLY'devices utilize an analog sensor followed by an

amplifier and a bistable trip circuit. The sensor and ampli-

fier are active components and a failure is almost always
accompanied by an alarm and an indication of the source of
trouble. In the event of failure, repair or substitution
can start immediately. An "as-is" failure 1s one that
"sticks" mid~scale and is not capable of going either up or
down in response to an out-of-limits input. This type of
failure for analog devices is a rare occurrence and is de-
tectable by an operator who observes that one signal does
not track the other three. For purpose of analysis, it 1is
assumed that this rare failure will be detected within two

hours.

The bi-stable trip circuit which is a part of the Group (Bl)
devices can sustain unsafe failures which are revealed only
on test. Therefore, it is necessary to test them period-

ically.

Reliability of Engineered Safety

Features as a Function of Testing
Frequency, I.M. Jacobs, "Nuclear

Safety", Vol. 9, No. 4, July-Aug.
1868, pp. 310-312.

See note following Group (BZ)

Amendment No. 30 -52-



4.1 BASES (Cont'd)

A study was conducted of the instrumentation channels included
in the Group (Bl) devices to calculate their "unsafe" failure
rates. The analog devices (sensors and amplificrs) are
predicted to have an ‘unsafe failurc rate of less than 20 X 10-6
failure/hour. The bi-stable trip circuits arc predicted to
have unsafe failure rate of less than 2 X 10-6 failures/hour.
Considering the two hour monitoring interval for the analog
devices as assumed above and a weekly test interval for the
bi-stable trip circuits, the design reliability goal of 0.99992
is attained with ample margin.

The bi-stable devices are monitored during plant operation to
record their failurc history and establish a test interval
using the curve of Figure 4.1.1. There are numerous identical
bi=-stable devices used throughout the plant's instrumentation
system. Therefore, significant data on the failure rates for
the bi-~stable devices should be accumulated rapidly.

The frequency of calibration of the APRII Flow Biasing Network
has been established as each refueling outage. The flow
bldSan network is functionally tested at least once per month
and in addition, cross calibration checks of the flow input

to the flow biasing network can be made during tlc functional
test by direct meter recading. There are several instruments
which must be calibrated and it will take several dayvs to
perform the calibration of the entire network. While the
calibration is being performed, a zero flow signal will be
sent to half of the APRM's resulting in a half scram and rod
block condition. Thus, if the calibration were performed dur-
ing operation, flux shaping would not be possible. Based on
experience at other gencrating stations, drift of instruments,
such as those in the Flow Biasing Network, is not significant
and therefore, to avoid spurious scrams, a calibration freguency
of each refueling outage is established.

Group (B?)*ﬂevices utilize an analog sensor followed by
amplifier and a histable trip circuit. The sensor and amplifier
are active components and a failure is almost always

accompanied by an alarm and an indication of the source of
trouble. In the event of fallurp, ropalr or substitution can
start immediately. An "as-is” failure is one that "sticks"
mid-scale and is not capable of going either up or down in
response to an out-of=-limits input. This typn of failurc

for analog devices is a rare occurrence and is detectable by

an operator who observes that one signal does not track the

* Sce note following Group (32}

-
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other three. For purpose of analysis, it is assumed that this
rare failure will bhe detected within twenty-four hours.

The bi-stable trip circuit which is a part of the Group (B2)
devices can sustain unsafe failures which are revealed only
on test. Therefore, it is necessary to test then periodically.

A study was conducted of the instrumentation channels included
in Group (B2) devices to calculate their "unsafe" failure
rates. The analoy devices (sensors and amplifiers) are predicted
to have an unsafe failure rate of less than 2 X 1072 failures/
hour. The bistable trip circuits are predicted to have an
unsafe failure rate of less than 9 ¥ 1070 failures/hour.
Considering the twenty-four hour monitoring interval for the
analog devices and a monthly test interval for the bi-stahle
trip circuits, the design reliability goal of 0.993 per channel
is attained. As described in the above discussion for Group
(A) devices, a per channel reliability of 0.993 yields an
overall reliability of 0.9999 for this instrumentation.

Note: Analog Loop indicators for Group (Bl) are located
in the Control Room and therefore can be checked once per
shift. BAnalog Loop indicators for Group (B2)are located in
the plant adjacent to the applicable cauipment and thercfore
can be checked once per day.

Grouv (C) devices are active only during a given portion of the
operational cycle. TFor example, the IRM is active during
startup and inactive during full-power operation. Thus, the
only test that is meaningful is the onc performed just prior

to shutdown or startup; i.e., the tests that are performed just
prior to use of the instrument. ‘

Calibration frequency of the instrument channel is divided into
two groups. These are as follows:

1. Passive type indicating devices that can be comparecd with
like units on a continuous basis.

2. Vacuum tube or semi-conductor devices and detectors that
drift or lose sensitivity.

-L3a-
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TABLE 3.2.G

INSTRUMENTATION THAT INITIATES RECIRCULATION PUMP TRIP

Minimum Number of
Operable Instrument

Number of Instrument

Level

Tevel

Channels per Trip Instrument Trip Level Setting ghagne}s Provided Action
(System (1) y Design
1 Reactor High Pres- <1120 psig 4 (2)
sure -
1 Reactor Low Water > -49 in. indicated 4

(2)

_GL-

Notes for Table 3.2.G

1. Whenever the reactor is in the RUN Mode, there shall be one operable trip system for

each parameter for each operating recirculation pump. If this cannot be met, the indicated
action shall be taken. :

2. Reduce power and place the mode selector-switch in a mode other than the RUN Mode.

!
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1)

2)
3)
4)
5)
6)
7)

TABLE 4.2.A

MINIMUM TEST AND CALIBRATION FREQUENCY FOR PCIS

Instrument Chanrel (5)

Reactor High Pressure (Shutdown
Cooling Permissive)
Reactor Low-Low Water Level (7)

Main Steam High Temp.

Main Steam High Flow  (7)

Main Steam Low Pressure
Reactor Water Cleanup High Flow
Reactor Water Cleanup High Temp.

’logic System Functional Test (4) (6)

1)
2)

3)

4

5)

Main Steam Line Isolation Vvs.
Main Steam Line Drain Vvs,
Reactor Water Sample Vvs.

RHR -~ Isolation Vv. Control
Shutdown Cooling Vvs.
Head Spray

Reactor Water Cleanup Isolation

Drywell Isolation Vvs.
TIP Withdrawal
Atfiospheric Control Vvs.
Sump Drain Valves

Standby Gas Treatment System

Reactor Building Isolation

Instrument Functional Test Calibration Frequency Instrument Check

(1)

(1) (33
(1) (3
(1) (3)
(1)
(1)
(1)

Once/3 months
Once/operating cvcle
Once/operating cycle
Once/operating cycle

Once/3 months

Once/3 months

Once/3 months

Frequency
Once/6 months

Once/6 months

Once/6 months

Once/6 months

Once/6 months

" None

Once/day
Once/day

Cnce/day
None
Once/day
None

sdvdd
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2}
3}
4)
5)
6)

7)

3)

9)

16)

11)

12)
13}

14)

15)

TABLE 4.2.B

MINIMUM TEST AND CALIBRATION FREQUENCY FOR CSCS

Instrument Channel

Ingtrument Functional Test

Reactor Water ZLevel (7)
Drywell Pressure
Reactor Pressure
kutce Bequencing Timers

ADS = LPCI or CS Pump
Disch., Pressure Interlock

Trip System Bus Power Monitors

Core Spray Sparger d/p

Steam Line High Flow
{HPCI & RCIC)

Steam Line iigh Temp.
{HPCI & RCIC)

Safeguards Area High Temp.,

HPCY and RCIC Steam I.ine
Low Pressure

HPCI Suction Source Levels

4KV Emergency Power System
Voltage Relays

ADS Relief Valves Bellows
Pressure Switches

LPCI/Cross Connect Valve
Position

(1) (3}
(1)
(1)

NA

(1}

(1)

{1} (3)
(1)

(13
(1)
Cnce/operating cycle

Once/operating cycle

Once/refueling ocutage

- Calibration Freguency

Once/operating cycle
Once/3 months
Once/3 months

Once/operating cycle

Once/3 months
¥A

Once/6 nonths

Once/3 months

-Once/operating cycle

Once/2 months

Once/3 months

Once/3 months

Once/5 vear

Once/operating cycle

N/A

Instrument
Check

Once/day
Norne
None

None

None
None

Once/day

None

Once/day

None

None
None

None

lone

N/

|

FannS
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NOTES FOR TABLES L,2,A THROUGH 4.2.F

1. Initiaily once every month, The compilation of instrument failure
rate data may include data obtained from other boiling water reactors
for which the same design instrument operates in an environment
similar to that of PBAPS, The failure rate data must be reviewed
and approved by the AEC prior to any change in the once-a-month
frequency.

2, Functional tests, calibrations and instrument checks are not required
when these instruments are not required to be operable or are tripped.
Functional tests shall be performed before each startup with a required
frequency not to exceed once per week. Calibrations shall be peformed
within 24 hours before each startup or controlled shutdown with a
required frequency not to exceed once per week. Instrument checks
shall be performed at least once per day during those periods when
the instruments are required to be operable.

3. This instrumentation is excepted from the functional test definition.
The functional test will consist of injecting a simulated electrical
signal into the measurement channel.

These instrument channels will be calibrated using simulated electrical
signals.

L, Simulated automatic actuation shall be performed once each operating
cycle. Where possible, all logic system functional tests will be
performed using the test jacks.

5. Reactor low water level, high drywell pressure and high radiation
main steam line tunnel are not included on Table 4.2.A since they
are tested on Table 4,1,

‘6. The logic system functional tests shall include a calibration of
time delay relays and timers necessary for proper functioning of

the trip systems.

7. These channels consist of analog transmitters, indicators and
electronic Trip units.

Amendment No. 30 -87-



TABLE 4.2.G

Calibration Frequency

Once/refueling cycle

Once/refueling cycle

Once/refueling cycle

35 MINIMUM TEST AND CALIBRATIO»N FREQUENCY FOR RECIRCULATION PUMP TRIP
'z
1
g Instrument Channel Instrument Functional Check
ot
= Reactor High Pressure Once/refueling cycle
W Reactor Low Water Level . Once/refueling cycle
.Logic System Functional Test Frequency
Recirculation Pump Trip
!
e o]
[s )
i

ey | *

savad .
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TABLE 3.7.1 (cont'd)

PRIMARY CONTAINMENT ISOLATION VALVES

Number of Power Max imum Action on
Operated Valves Operating Normal Initiating
Group Valve Identification Inboard  Outboard Time (sec.) Position Signal
2D Drywell equipment drain dis- 2 5 0 6C
charge isolation valves
2D Drywell floor drain discharge 2 5 0 GC
isolation valves :
2D Traveling in-core probe 5 NA c SC
LA HPCI steam line drains 2 NA 0 GC
5A RCIC steam line drains 2 NA 0 GC
5A RCIC condensate pump drain 2 NA 0 GC
LA HPCI condensate pump drain 2 NA c sC
20 Torus water filter pumps 2 NA 0 GC
suction isolation valves
LB HPCI Turbine Exhaust
Vacuum Breaker Isotation | 15 0] GC
Valve
58 RCIC Turbine Exhaust 1 15 0 GC

Vacuum Breaker Isclation
- Valve
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NOTES FOR TABLE NO. 3.7.1

Key: 0 = Open
= ‘Ciosed
SC = Stays Closed
GC = Goes Closed

Note: Isolation groupings are as follows:
GROUP 1 : The valves in Group 1 are actuated by any one of the
following conditions:
1. Reactor vessel low-low water level.
2. Main steam line high radiation.
3. Main steam line high flow.
4. Main steam line’ space high temperature.
5. Main steam line low pressure (RUN mode only).
GROUP 2A: The valves in Group 2A are actuated by any one of the
following conditions:
1. Reactor vessel low water level.

2. Reactor water cleanup system heat exchanger
discharge high temperature.

3. Reactor water cleanup system suction line break.
4. standby liquid control system actuation.

GROUP 2B: The valves in Group 2B are actuated by any one of the
' following conditions:

1. Reactor vessel low water level. T
2. High drywell pressure.
3. Reactor high pressure of shutdown mode.
GROUP 2C: The valves in Group 2C are actuated by any one of the
following conditions:
l. Reactor low water level. .
- 2. High reactor vessel pressure, (600 PSIG)
3. High drywell pressure. » .
GROUP 2D: The valves in Group 2D are actuated by the following
conditions: ' ' ' -
1. High drywell pressure.
2. Reactor low water level.

GROUP 3 : The valves in Group 3 are actuated by any one of the
following conditions: :

Amgndmgnt Nq. 30 ' . ~182-



GROUP 4

GROUP LA:

GROUP L4B:

GROUP 5 =

GROUP 5A:

GROUP 5B:

Amendment No. ‘5, 30

‘ PBAPS

1. Reactor vessel low water level,

2, High drywell pressure.

3. Reactor building ventilation exhaust high radiation.
4, Refuel floor ventilation exhaust high radiation.

The valves in Group are actuated by any one of the follow-
ing conditions:

1. HPCI steam line high flow.
2. HPCI steam line space high temperature.
3, HPCI steam line low pressure,

The valves in Group 4A are actuated by either of the
foliowing conditions:

1. Reactor vessel low-low water level.
2, High drywell pressure.

The valve in Group 4B is actuated when both of the follow-
ing conditions are present:

1, High drywell pressure.
2, HPCI steam line low pressure,

The”va]ves in Group 5 are actuated by any one of the follow-
ing conditions: :

1. RCIC steam line high flow.
2. RCIC steam line space high temperature.
3., RCIC steam line low pressure.

The valves in Group 5A are actuated by the following
condition:

1. Reactor vessel low-low water level.

The valve in Group 5B is actuated when both of the following
conditions are present: '

1., High drywell pressure.

2., RCIC steam line low pressure.

-183-




211B
212

214

2178
- 2182

218B
218

219

221
223
225
225
227

Amendment No. 30

ERIMARY_CONTAINMENT TESTABLL

Pcont ' aL)

TARLEL 3.7

YSOLATION VALVES

MO-10-38B; MO-10-35B; MO-10-34E
SV-4951B; SV-4950B

MO-10-38A; MO-10-39A; MO-10-34B
SV-4951A; SV-4950A

Cnheck Valve 13-50; AO-4240; AO-4241

Check Valve 23-65; AO-4247; AO-4248
MO-4244; M0-4244A
AQO-2968

SV-2671A; SV-2978A
AO-2511; AO-2512; AO-2513; AO-25.4

SV-2671F; SV-2978F; SV-496CA; SY-4961A;
SV-4366A '

" Check Valve 13-38

Check Valve 23-56
MO-13-40; MC-13-39
MO-13-70; MOM14~71

MO-23-58; MG 23~57

- 1871 -

rotes

(1y (2) (4) (5] '5)
(1) (2) (4) (5)
{1) (2) {4) (5):93)
(1) (2) (4) (3)
(1) (2) (4) (3) (%)

i

(1) (2) (1) (5) ()

(1) (2) (4) (57 {10)
(1) (2} (4) (5}
(LY (2 (a) (5 12)

(L) (2) 14) (3)

(1) (2} (4) (5} (9)



(1)
(2)

(3)
(4)

(5)
(6)
7
(8)
(9)

(10)

PBAPS

NOTES FOR TABLES 3.7.2 THROUGH 3.7.4

Minimum test duration for all valves and penetrations
listed is one hour.

Test pressures of at least 49.1 psig for all valves and
penetrations except MSIV's which are tested at 25 psig.

MSIV's acceptable leakage is 11.5 scfh/valve of air.

The total acceptable leakage for all valves and penetra-
tions other than the MSIV's is 0.60 La. '

Local leak tests on all testable isolation valves shall be
performed each operating cycle but in no case at intervals
greater than 2 years. :

Local leak tests on all testable penetrations shall be per-
formed each operating cycle but in no case at intervals
greater than 2 years.

Air locks shall be tested at 6-month intervals except if air
locks are not opened during this interval, in which case
tests shall be performed after each opening but no interval
may be longer than one year.

The personnel air locks are tested at 10 psig.

Identifies isolation valves that are tested by applying pres-
sure between the inboard and outboard valves. Inboard valve
is tested in conservative direction.

Identifies outboard valve tested in conservéﬁive direction.

' Amendment No. 30 - : -188~
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PBAPS
3.7.D & 4.7.D BASES :

Primary Containment Isolation Valves

Double isolation valves are provided on lines penetrating
the primary containment and open to the free space of the
containment. Closure of one of the valves in each line
would be sufficient to maintain the integrity of the pres-
. sure suppression system. Automatic initiation is required
"to minimize the potential leakage paths from the containment
in the event of a loss-of-coolant accident.

Group 1l: Actuation for valves associated with the isolation
- of the main steam system. The main steam lines are isolated
by reactor vessel low-low water level in order to allow for
removal of decay heat subsequent to a scram, yet isolate in
time for proper operation of the core standby cooling sys-
tems. The valves in group 1 are also closed when process

instrumentation detects excessive main steam line flow,
high radiation, low pressure, or main steam space high
temperature.

Group 2: Actuation for valves associated with the isola-
tion of the reactor auxiliary systems. Some of the reactor
auxiliary systems such as the RWCU and RHR shutdown cooling
systems connect into the reactor coolant boundary while
others such as the drywell equipment and floor drain dis-
charge valves do not penetrate the reactor coolant boundary.
Group 2 actuation is subdivided as follows:

Group 2A - process lines are normally in use and it is
therefore not desirable to cause spurious isolation due
to high drywell pressure resulting from non-safety re-
lated causes. To protect the reactor from a possible
pipe break in the system, isolation is provided by high
temperature at the cleanup system heat exchanger/outlet
or high flow through the inlet to the cleanup system.
Also, since the vessel could potentially be drained
through the cleanup system, a low level isolation is
provided. An alarm of high temperature in the cleanup
system area will provide an indication of suction line
break resulting in manual isolation of the system.
During actuation of the standby liquid control system,
the cleanup system is isolated. ’

Group 2B - isolation valves are not normally in use and
are closed by reactor vessel low water level, high dry-
well pressure or high reactor pressure of the shutdown
mode.

Group 2C - isolation valves can only be opened when the
reactor is at low pressure and the core standby cooling
systems are not required. Also, since the reactor

vessel could potentially be drained through these pro-
cess lines, these valves are closed by low water level.

-199-

g
-

Amendment No. 30



FapPs

Croup 2D - line (traveling in-core probe) is isolated
on high drywell pressure or reactor low water level
(538"). This is to assure that this line does not
provide a leakage path wheh containment pressure in-
dicates a possible accident condition.

Group 3: Actuation for isolation of wvalves and dampers associated
with the ventilation systems. Group 3 lines are connected to the
primary containment but not directly to the reactor vessel. These
valves are isolated on reactor low water level (538"), high dry-
well pressure, reactor building ventilation high radiation which
would indicate a possible accident and necessitate primary contain=-
ment isolation, or refueling floor ventilation high radiation which
would indicate a possible refueling accident. The group 3 isolation
signals also "isolate" the reactor bhuilding and starts the standby
gas treatment system. It is not desirable to actuate the group

3 isolation signal by a transient or spurious signal.

Groups 4 and 5: Actuation associated with process lines that are
designed to remain operable and mitigate the consequences of an
accidént which results in the isolation of other process lines.

The signals which initiate isolation of Group 4 and 5 process lines
are therefore indicative of a condition which would render them
inoperable. Groups 4 and 5 are subdivided as follows:

Group 4A - process lines are closed on recactor low
water level (490") or high drywell pressure. -These
close on the same signal that initiates HPCIS to en-
surc that the valves are not open when HIPCIS action
is required.

Group 4B - line 1is isolatcd on high drywell vressurc
if the HPCI System has been rendered inoperable by
low steam line pressure.

Group 5A -~ process lines are closed only on reactor
iow water level (490"). These close on the same sig-
nal that initiates RCICS to ensure that thc valves
are not open when RCICS action is required.

Group 5B = line is isolated on high drywell pressure
if the RCIC system has been rendered inoperable by
low steam line pressure.

The maximum closure times for the automatic isolation valves of

the primary containment and reactor vessel isolation control system
have been selected in consideration of the design intent to prevent
core uncovering following pipe breaks outside the primary contain-
ment and the need to contain released fission productg following
pipe breaks inside the primary containmentys

Amendment No. 30 ~200-
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In order to assurec that the doses that may result from a steam:
line break do not exceed the 10CFR100 guidelines, it is

necessary that no fuel rod perforation resulting from the accident
occur prior to closure of the main stcam line isolation valves.
Analyses indicate that fuel rod cladding perforations would be
avoided for main steam valve closure times, including instrument
delay, as long as 10.5 seconds.

These valves are highly reliable, have a low service requirecment,
and most are normally closed. The initiating sensors and
associated trip channels are also checked to demonstrate the
capability for automatic isolation. The test interval of once
per operating cycle for automatic initiation results in a failure
probability of 1.1 X 10~7 that a line will not isolate. More
frequent testing for valve opecrability results in a greater assur-
ance that the valve will be operable when needed.

The main steam line isolation valves are functionally tested on
a more frequent interval to establish a high degree of reliability.

The primary containment is penetrated by several small diameter
instrument lines connected to the reactor coolant system. Lach
instrument line contains a 0.25 inch restricting orifice inside

the primary containment and an excess flow check valve outside

the primary containment. A program for periodic testing and
examination of the excess flow check valves is performed as follows:

1. Vessel at pressure sufficient to actuéte valves. This could
be at time of vessel hydro following a refueling outage.

2. 1Isolate sensing line from its instrument at the instrument
manifold.

3. Provide means for observing and collecting the instrument
drain or vent valve flow,.

4., Open vent or drain valve.
a) Observe flow cessation ahd any leakage ratc.
b) Observe closed position light actuation,
c) Reset valve after test completion,

5. The head seal leak detection line cannot be tested in this
manner. This valve will not be ecxposed to primary system
pressure except under unlikely conditions of secal failure where
it could be partially pressurized to reactor pressure. Any
leakage path is restricted at the source and thercfore this
valve need not be tested. This valve is in a sensing line
that is not safety related.

6. Valves will be accepted if a marked decrease in flow rate is
observed, the leakage rate is acceptable, and position closure
‘light is observed.

-201~
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o UMITED STATES
MOTLEAR REGULATORY COMRMISSION . 7
WASHINGTON, D. C. 20555

PHILADELPHIA ELECTRIC COMPANY
PUBLIC SERVICE ELECTRIC AND GAS COHMPANY
DELMARVA POWER AND LIGHT COMPANMY
ATLANTIC CITY ELECTRIC COMPANY

. ' DOCKET NO. 50-278

PEACH BOTTOM ATOMIC POWER STATION, UNIT NO. 3

AMENDMENT TO FACILITY OPERATIMG LICENSE

Amendment No. 29
License Mo. DPR-58

Nuclear Regulatory Commission (the Commission) has found that:

The application for amendment by Philadelphia Electric Company,
Public Service Electric and Gas Company, Delmarva Power and

Light Company, and Atlantic City Electric Company, (the Ticensees)
dated November 22, 1976, complies with the standards and reqguire-
ments of the Atomic Energy Act of 1954, as amended (the Act),

and the Commission's rules and regulations set forth in 10 CFR
Chapter 1

The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the

health and safety of the public, and (ii) that such activities
will be conducted in compliance with the Commission's regulations;

The issuance of this amendment will not be inimical to the
common defense and security or to the health and safety of
the public; and -

The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have bheen satisfied.

Accordingly, the license is amended by & change to the Technical

Specifications as indicated in the attachment to this license
amendment.



3. This license amendment is effective as of the date of the completion
of modifications to the pressure sens1ng devices and the vacuum

breaker isolation valves as described in the Ticensee's application
dated November 22, 1976.

4 7ﬂ
’gm ,[{4&@:;,@% {\“‘“rgww
George Eadr, Chief

Operating Reactors Branch #3
Division of Operating Reactors

Attachment:
Changes to the
Technical Specifications

Date of Issuance: January 3, 1977



ATTACHMENT TO LICENSE AMENDMENT NO. 29

TO THE TECHNICAL SPECIFICATIONS

FACILITY OPERATING LICENSE NO. DPR-56

DOCKET NO. 50-278

Replace pages 41-44, 51-53, 79-81, 87, 88, 181-183, 187, 188, 199-202
with the attached revised pages. No change has been made on pages 51,

79, 88, 182, 188, 199, and 202. Insert new page 53a.
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MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTRUMENT AND CONTROL CIRCUITS

TABLE L.1,1

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT FUNCTIONAL TESTS

Group (2) Functional Test Minimum Frequency (3)
Mode Switch in Shutdown A Place Mode Switch in Shut- Each refueling outage.
down,
Manual Scram A Trip Channel and Alarm Every 3 months., (
RPS Channel Test Switch A Trip Channel and Alarm Every refueling outage
or after channel main-
tenance,
IRM
High Flux C Trip Channel and Atarm (k) One per week during re-
: fueling or startup and
before each startup.
Inoperative C Trip Channel and Alarm (4) Once per week during re-
fueling or startup and
before each startup.
APRM
High Flux B1 Trip Output Relays (&) Once/week.
Inoperative Bl Trip Output Relays (4) Once/week . (
Downscale B1 Trip Output Relays (&) Once/week .
Flow Bias B1 Calibrate Flow Bias Signal (L) Once/month (1) .
High Flux in Startup or Refuel c " Trip Output Relays (L) Once per week during
‘ ' refueling or startup
and before each startup
High Reactor Pressure (6) B2 Trip Channel and Alarm (4) Every ! month (1),
High Drywell Pressure A Trip Channel and Alarm Every | month (1),
Reactor Low Water Level (5) (6) B2 Trip Chennel and Alarm (&) Every | month (1), '
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REACTOR PROTECTION SYSTEM (SCRAM)
MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SATE

TABLE 4.1.1

(cont'd)

INSTRUMENT FUNCTIONAL TESTS

7Y INSTRUMENT AND CONTROL CIRCUITS

Group (2) Functional Test Minimum Freguency(3)
High Water Level in Scram Discharge A Trip Channel and Alarm Every 3 months
Tank
Turbine Condenser Low Vacuum (6) B 2 Trip Channel and Alarm (4) Every 1 month Ql)
Main Steam Line High Radiation B1 Trip Channel and Alarm (4) Once/week
Main Steam Line Isolation Valve A Trip Channel and Alarm Every 1 month (1)
Closure ' '
Turbine Control Valve EHC 0Oil Pressure A Trip Channel and Alarm Every 1 month
Turbine First Stage Pressure a Trip Channel and Alarm Every 3 months (1)
Permissive :
Turbine Stop Valve Closure A Trip Channel and Alarm Every 1 month (1)
Reactor Pressure Permissive A Tyxip Channel and Alarm Every 3 months

10

107/




PBAPS

NOTES FOR TARLE &,.1,1

1.

3.

5e

6o

Initially once every month. The compilation of instrument
failure rate data may include data obtained from other boiling
water reactors for which the same design instrument operates in

_an environment similar to that of PBAPS. The failure rate data

must be reviewed and approved by the NRC prior to any change
in the once-a-month frequency.

A description of each of the groups is included in the Bases
of this Specification.

Functional tests are not required on the part of the system
that is not required to be operable or are tripped.

If tests are missed on parts not required to be operable or
are tripped, then they shall be performed prior to returning
the system to an operable status.

This instrumentation is exempted from the instrument channel
test definition, This instrument channel functional test
will consist of injecting a simulated electrical signal into
the measurement channels.

The water level in the reactor vessel will be perturbed and
the corresponding level indicator changes wiil be monitored.
This perturbation test will be performed every month after
completion of the functional test program.

These channels consist of analog transmitters, indicators and
electronic trip units. Instrument checks shall be performed

once per daye.

-43-
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TABLE 4.1,2

Permissive

=
.- REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION
2 MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS
B
=
.
=
o Instrumant Channe! Group (1) Calibration (4) Minimum Frequency (2)
n
© IRM High Flux C Comparison to APRM on Maximum frequency once
Controlled Shutdowns per week.
APRM High Flux (
Output Signal B1 Heat Balance Twice per week. i
Fiow Bias Signal B} With Standard Pressure Every refueling outage
Source
LPRM Signal B1 TIP System Traverse Every 6 weeks. |
i; High Reactor Pressure B2 Standard Pressure Source Once per operating cyc!e.!
£ . .
High Drywell Pressure A Standard Pressure Source Every 3 months,
Reactor Low Water Level B2 Pressure Standard Once per operating cyc!e.i
High Water Level in Scram Discharge A Water Column Every refueling outage.
Volume
Turbine Condenser Low Vacuum B2 Standard Vacuum Source Once per operating cyc(t i
Main Steam Line Isolation Valve A Note (5) Note (5).
Closure
Main Steam Line High Radiation B1 Standard CurrentSource Every 3 months. ’
(3) |
|
Turbine First Stage Pressure A Standard Pressure Source Every 6 months.
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4,1 BASES

A.

~ Amendment No. 29

The minimum functional testing frequency used in this
specification is based on a reliability analysis using
the concepts developed in reference (6). This concept
was specifically adapted to the one out of two taken
twice logic of the reactor protecticn system. The
analysis shows that the sensors are primarily respon-
sible for the reliability of the reactor protection sys-

~tem. This analysis makes use of "unsafe failure"” rate

experience at conventional and nuclear power plants in
a reliability model for the system. An "unsafe fail-
ure" is defined as one which negates channel operability

and which, due to its nature, is revealed only when the

channel is functionally tested or attempts to respond

to a real signal. PFailures such as blown fuses, ruptur-
ed bourdon tukes, faulted amplifiers, and faulted cables,
which result in "upscale" or "downscale" readings on the
reactor instrumentation are "safe" and will be easily
recognized by the operators during cperation because
they are revealed by an alarm or a scram.

The channels listed in Tables 4.1.1 and 4.1.2 are di-
vided. into three groups for functional testing. These
are:

A. On-off sensors that provide a scram trip function.

B. Analog devices coupled with bi-stable trips that
provide a scram function.

C. Devices which only serve a useful functicrn during
some restricted mode of cperatiocn, such as stertup
or shutdown, or for which the only practical test
is one that can be performed at shutdown.

The sensors that make up group (A) are specifically
selected from among the whele family of industrial on-
off sensors that have earned an excellent reputation
for reliable operation. During design, a gcal of
0.99999 probability of success (at the 50% ccnfidence
level) was adopted to assure that a balanced and ade-
gquate design is achieved. The probability of success
is primarily a functicn cf the sensor failure rate and
the test interval. A three-month test interval is
planned for group (A) sensors. This is in keeping with
good operating practices, and satisfies the design goal
for the logic configuration utilized in the Reactor Pro-
tection System.

To satisfy the long-term objective of maintaining an a
adequate level of safety throughout the plant lifetime,
a minimum goal of 0.9999 at the 95% confidence level is
gropcsed. With the (1 out of 2) X (2) logic, this

-51~
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4.1 BASES (Cont'd.)

reguires that each sensor have an availability of 0.993

at the 95% confidence level. This level of availibility

may be maintained by adjusting the test interval as a func-
tion of the observed failure history (6). To facilitate the
implementation of this technique, Figure 4.1.1 is provided
tc indicate an appropriate trend in test interval. The pro-
cedure is as follows:

1. Like sensors are pooled intoc one group for the purpose
of data acquisition.

2. The factor M is the exposure hours and is equal to the
number of sensors in a group, n, times the elapsed time
T (M= n7T). :

3. The accumulated number of unsafe failures is plotted as
an ordinate against M as an abscissa on Figure 4.1.1.

4. After a trend is established, the appropriate monthly
test interval to satisfy the goal will be the test in-
terval to the left of the plotted points.

5. A test interval of 1 month will be used initially until
& trend is established, which is based on system avail-
ability analysis and good engineering judgment plus
operating experience.

Group (BLY'devices utilize an analog sensor followed by an
amplifier and a bistable trip circuit. The sensor and ampli-
fier are active components and a failure 1is almost always
acceompanied by an alarm and an indication of the source of
trouble. In the event of failure, repair or substitution

can start immediately. An "as-is" failure is one that
"sticks" mid-scale and is ncot capable of going either up or
down in response to an out-of-limits input. This type of
failure for analog devices is a rare occurrence and is de-
tectable by an operator who observes that one signal does

not track the other three. For purpose of analysis, it is
. assumed that this rare failure will be detected within two
hours.

The bi-stable trip circuit which is a part of the Group (Bl)
devices can sustain unsafe failures which are revealed only
on test. Therefore, it is necessary to test them period-

ically.

{6) Reliability of Engineered Safety
Features as a Function of Testing
Freqguency, I.M. Jacobs, "Nuclear
Safety”", Veol. 9, No. 4, July-Aug.
1968, pp. 310-312.

* See note folliowing Group (B2)
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A study was conducted of the instrumentation channels included
in the Group (Bl) devices to calculate their "unsafe" failure
rates. The analog devices (sensors and amplificrs) are
predicted to have an ‘unsafe failurc rate of less than 20 X 10-6
failure/hour. The bi-stable trip circuits arec predicted to
have unsafe failure rate of less than 2 X 10-6 failures/hour.
Considering the two hour monitoring interval for the analog
devices as assumed above and a weekly test interval for the
bi-stable trip circuits, the design reliability goal of 0.99999
is attained with ample margin.

The bhi-stable devices are monitored during plant operation to
record their failure history and establish a test interval
using the curve of Figure 4.1.1. There are numerous identical
bi-stable devices used throughout the plant's instrumentation
system. Therefore, significant data on the failure rates for
the bi-stable devices should be accumulated rapidly.

The frequency of calibration of the APRI1 Flow Biasing Network
has been established as each refueling outage. The flow
biasing network is functionally tested at least once per month
and in addition, cross calibration checks of the flow input

to the flow biasing network can be made during the functional
test by direct meter recading. There are several instruments
which must be calibrated and it will take sevecral davs to
perform the calibration of the entire network. While the
calibration is being performed, a zero flow signal will be
sent to half of the APRM's resulting in a half scram and rod
block condition. Thus, if the calibration were performed dur-
ing operation, flux shaping would not be possible. Based on
experience at other gencrating stations, drift of instrunents,
such as those in the Flow Biasing Network, is not significant
and therefore, to avoid spurious scrams, a calibration freguency
of each refueling outage is established.

Group (BZ)*devices utilize an analog sensor followed by an
amplifier and a bistable trip circuit. The sensor and amplifier
are active componcnts and a failure is almost always

accompanied by an alarm and an indication of the source of
trouble. In the event of failure, repair or substitution can
start immediately. An "as-is" failurc is one that "sticks"
mid-scale and is not tapable of going either up or down in
response to an out-of-limits input. This type of failurc

for analog devices is a rarc occurrence and is detectable by

an operator who observes that one signal cdoes not track the

*  Sce note following Group (132)
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other threce., For purpose of analysis, it is assumed that this
rare failure will be detected within twenty-four hours.

The bi-stable trip circuit whiceh is a part of the Group (132)
devices can sustain unsafe failures which are revealed only
on test. Therefore, it is necessary to test then periodically.

A study was conducted of the instrumentation channels included
in Group (B2) devices to calculate their "uncsafe" failure
rates.  The analoy devices (sensors and amplifiers) are predicted
to have an unsafe failure rate of less than 2 X 107° failures/
hour. The bistable trip circuits are predicted to have an
unsafe failure rate of less than 9 ¥ 1070 failures/hour.
Considering the twenty-four hour monitoring interval for the
analog devices and a monthly test interval for the bi-stable
trip circuits, the design reliability goal of 0.993 per channel
is attained. As described in the above discussion for Group
(A) devices, a per channel reliability of 0.993 yields an
overall reliabilityv of 0.9999 for this instrumentation.

Hote: Analog Loop indicators for Group (Bl) arc located
in the Control Room and therefore can be checked once per
shift. Analog Loop indicators for Group (B2)are located in
the plant adjacent to the applicable cquipment and thercfore
can bhe checked once per day.

Group (C) devices are active only during a given portion of the
operational cycle. For example, the IRM is active during
startup and inactive during full-power operation. Thus, the
only test that is meaningful is the onc performed just prior

to shutdown or startup; i.e., the tests that are performed just
prior to use of the instrument.

Calibration frequency of the instrument channel is divided into
two groups. These are as follows:

1. Passive type indicating devices that can be compared with
like units on a continuous basis. '

2. Vacuum tube or semi-conductor devices and detectors that
drift or lose sensitivity.

%

[

o
!
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TABLE 3.2.G

INSTRUMENTATION THAT INITIATES RECIRCULATION PUMP TRIP

Minimum Number of
Operable Instrument

Instrument

Trip Level Setting

Number of Instrument

Channels per Trip ghagne}s Provided Action
(System (1) y Design
1 Reactor High Pres- <1120 psig 4 (2)
sure
1 Reactor Low Water > =49 in., indicated 4

Level

Tevel

(2)

1
~
O

1

oo NOtes for Table 3.2.G. v b g s 0.

l. Whenever the reactor is in the RUN Mode, there shall be one operable trip system for

each parameter for each operating recirculation pump.
action shall be taken.

2. Reduce power and place the mode selector-switch in a mode other than the RUN Mode.

If this cannot be met, the indicated




62 *ON iuéwpuéwv

..08..

TABLE 4.2.A

MINIMUM TEST AND CALIBRATION FREQUENCY FOR PCIS

Instrument Chanrel ({5)

1} Reactor High Pressure (Shutdown {1) Once/3 months " None
Cooling Permissive) v '

2) Reactor Low-Low Water Level (7) _ (l)(33 Once/operating cvcle Once/day
3) Main Steam High Temp. (13(3 Once/operating cycle Once/day
4) Main Steam High Flow (7) (1) (3) Once/operating cycle Cnce/day
5) Main Steam Low Pressure _ ) (1) Once/3 months Neone
6) Reactor Water Cleanup High Flow (1) Once/3 months Once/day
7) Reactor Water Cleanup High Temp. (1) Once/3 months None
"Logic System Functional Test (4) (6) Frequency
1) Main Steam Line Isolation Vvs. Once/6 months

Main Steam Line Drain Vvs.

Reactor Water Sample Vvs. T
2) RHR - Isolation Vv. Control Once/6 months

Shutdown Cocoling Vvs.

Head Spray
3) Reactor Water Cleanup Isolation Once/6 months
4) Drywell Isolation Vvs. Once/6 months

TIP Withdrawal

Atfiospheric Control Vvs.

Sump Drain Valves
5) Standby Gas Treatment System Once/6 months

Reactor Building Isolation

Instrument Functional Test Calibration Freguency Instrument Check

Sdved
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1)
2}
3}
4)
5)

6)
7)
)

9)

10)

11)

12)
13)

14)

TABLE 4.2.B

MINIMUM TEST AND CALIBRATION FREQUENCY FOR CSCS

Instrument Channel

Instrument Functional Test

Reactor Water Level (7)
Drywell Pressure
Reactor Pressure
Auto Sequencing Timers

ADS - LPCI or CS Pump
Disch., Pressure Interlock

Trip System Bus Power Monitors
Core Spray Sparger 4/p

Steam Line High Flow
(HPCX & RCIC)

Steam Line High Temp.
(HPCI & RCIC)

Safeguards Area High Temp.

HPCI and RCIC Steam Line
Low Pressure

HPCI Suction Source Levels

4KV Emergency Power System
Voltage Relays

ADS Relief Valves Bellows
Pressure Switches

LPCI/Cross Connect Valve
Positiqn

(1) (3)
(1)
(1)

NA

(1)
(1)
(1)

(1)

(1) (3)
(1)

(1)
(1)
Oncee/operating

Once/operating

Once/refueling

cycle

cycle

outaqge

- Calibration Frequency

Once/operating cycle
Once/3 months
Once/3 months

Once/operating cycle

Once/3 months
NA

Once/6 months
Once/3 months

Once/operating cycle

Once/3 months

Once/3 months
Once/3 months

Once/5 year

Once/operating cycle

N/A

Instrument

Check

Once/day }
None
None

None

None
None

Once/day
None

Once/day !

None

None (
None

None

lone

N/A
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NOTES FOR TABLES 4,2,A THROUGH 4.2.F

1. Initially once every month. The compilation of instrument failure
rate data may include data obtained from other boiling water reactors
for which the same design instrument operates in an environment
similar to that of PBAPS. The failure rate data must be reviewed
and approved by the AEC prior to any change in the once-a-month
frequency.

2. Functional tests, calibrations and instrument checks are not required
when these instruments are not required to be operable or are tripped.
Functional tests shall be performed before each startup with a required
frequency not to exceed once per week. Calibrations shall be peformed
within 24 hours before each startup or controlied shutdown with a .
required frequency not to exceed once per week. Instrument checks
shall be performed at least once.per day during those periods when
the instruments are required to be operable.

3. This instrumentation is excepted from the functional test definition.
The functional test will consist of injecting a simulated electrical
signal into the measurement channel.

These instrument channels will be calibrated using simulated electrical
signals. :

4, Simulated automatic actuation shail be performed once each operating
cycle. Where possible, all logic system functional tests will be
performed using the test jacks.

5. Reactor low water level, high drywell pressure and high radiation
main steam line tunnel are not included on Table L4.2.A since they
are tested on Table 4.1.2.

‘6. The logic system functional tests shall include a celibration of
time delay relays and timers necessary for proper functioning of
the trip systems.

7. These channels consist of analog transmitters, indicators and
electronic Trip units.
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TABLE 4.2.G

MINIMUM TEST AND CALIBRATION FREQUENCY FOR RECIRCULATION PUMP TRIP

Instrument Channel Instrument Functional Check
Reactor High Pressure Once/refueling cycle
Reactor Low Water Level ‘ Once/refueling cycle

.Logic System Functional Test

Recirculation Pump Trip

oo . (“3

Calibration Frequency

Once/refueling cycle

Once/refueling cycle

Frequency

Once/refueling cycle

savad -
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TABLE 3.7.1 (cont'd)

PRIMARY CONTAINMENT ISOLATION VALVES

( )

Number of Power Max imum Action on
Operated Valves Operating Normal Initiating
Group Valve Identification Inboard  Outboard Time (sec.) Position Signal
2D Drywell equipment drain dis- 2 5 0 6C
charge isolation valves ’
20 Drywell floor drain discharge 2 5 0 GC
isolation valves :
2D Traveling in-core probe 5 NA C SC
LA HPCI steam line drains 2 NA 0 GC
EA RCIC steam line drains 2 NA 0 GC
SA RCIC condensate pump drain 2 NA 0 GC
LA HPCI condensate pump drain 2 NA C SC
2D Torus water filter pumps 2 NA 0 GC
suction isolation valves (
LB HPCI Turbine Exhaust
Vacuum Breaker Isolation 1 15 0 GC
Valve
5B RCIC Turbine Exhaust | 15 0 GC

Vacuum Breaker Isolation
Valve




PBAPS

NOTES FOR TABLE NO. 3.7.1

 Key: 0 = Open
' = Closed
8C = Stays Closed

GC = Goes Closed
Note: Isolation groupings are as follows:
GROUP 1 : The valves in Group 1 are actuated by any one of the
following conditions:
1. Reactor vessel low-low water level.
2. Main steam line high radiation. '
3. Main steam line high flow.
4, Main steam line’ space high temperature.
5. Main steam line low pressure (RUN mode only).
GROUP 2A: The valves in Group 2A are actuated by any one of the
following conditions:
1. Reactor vessel low water level. ' (iE §

2. Reactor water cleanup system heat exchanger
discharge high temperature.

3. Reactor water cleanup system suction line break.
4, Standby liquid control system actuation.
GROUP 2B: The valves in Group 2B are actuated by any one of the
' following conditions:

l. Reactor vessel low water level.

2. High drywell pressure.

3. Reactor high pressure of shutdown mode.
GROUP 2C: The valves in Group 2C are actuated by any one of the

following conditions:

1. Reactor low water level.

- 2., High reactor vessel pressure, (600 PSIG)

3. High drywell pressure. » l
GROUP 2D: The valves in Group 2D are actuated by the following

conditions:

1. High drywell pressure.

2. Reactor low water level.

GROUP 3 : The valves in Group 3 are actuated by any one of the
following conditions:

,Am?ndmgnt No. 29 . -182-



GROUP L

GROUP LA:

GROUP LB:

GROUP 5 :

GROUP 5A:

GRGUP 5B:

Amendment No. 29

‘ PBAPS

1. Reactor vessel low water level.

2, High drywell pressure.

3, Reactor building ventilation exhaust hfgh radiation.
L4, Refuel floor ventilation exhaust high radiation.

The valves in Group are actuated by any one of the follow-
ing conditions: ’

1. HPCI steam line high flow.
2, HPCI steam line space high temperature.
3, HPCI steam line low pressure.

The valves in Group 4A are actuated by either of the
following conditions:

1. Reactor vessel low-low water level.
2, High drywell pressure.

The valve in Group 4B is actuated when both of the follow=
ing conditions are present:

1. High drywell pressure.
2., HPCI steam line low pressure.

The valves in Group 5 are actuated by any one of the follow-
ing conditions: :

!, RCIC steam line high flow,
2. RCIC steam line space high temperature.
3, RCIC steam line low pressure.

The valves in Group 5A are actuated by the following
condition:

1. Reactor vessel law=-low water level.

The valve in Group 5B is actuated when both of the following
conditions are present: '

1. High drywell pressure.

2. RCIC steam line low pressure.

=183~




TARLE 3.7, icont’'al)

PRIMARY CONTAINMENT TESTABLE YSUOLATION VALVES

Pen No. - Hotes

211A MO-10-38B; MO-10-368; MO-10-34E (L) (2) (4) (5} %)

211A SV-4351B; SV-43508B (1) (2) (4) (5)

211B MO-10-38A; MO-10-39A; MO-10~34B {1} (2) (4) (5):9)

211B  SV-4951A; SV-4950A ' (1} (2} {4) (5)

212 Check Valve 13-50; a0-4240; AO-4241 (1) (2) (4) (5)(9)

214 Check Valve 23~65; AQ-4247; AO-4248 " ;

2171 MO~4244; 10-4244A ‘ (1) (2) (1) (%) (9]

2188 A0-2968 (1) (2) (4) (5 (20)

2188 SV-2671A; SV-2478A - (1Y (2) (4) (5}

219 AO-2511; A0-2512; AO-2513; AO-25.4 (L) (2) (4) (3} (9

219 SV-2671F; SV-2978F; SV-4360A; SY-4961A; (1) (2) 4)(5)
SV-4266A

221 Check Valve 13-38 (1) {2) (4} (5} (9)

~223 Check Valve 23-56 "

“225 MO~13-40; MC-13-39 “

225 MO~13~70; MO-14-71 "

227 MO~23-58; MG 23~57 "
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(2)

(3)
(4)

(5)
(6)
(7)
(8)
(9)

(10)
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NOTES FOR TABLES 3.7.2 THROUGH 3.7.4

Minimum test duration for all valves and penetrations
listed is one hour.

Test pressures of at least 49.1 psig for all valves and
penetrations except MSIV's which are tested at 25 psig.

MSIV's acceptable leakage is 11.5 scfh/valve of air.

The total acceptable leakage for all valves and penetra-
tions other than the MSIV's jis 0.60 La.

Local leak tests on all testable isolation valves shall be
performed each operating cycle but in no case at intervals
greater than 2 years.

Local leak tests on all testable penetrations shall be per-
formed each operating cycle but in no case at intervals
greater than 2 years.

Air locks shall be tested at 6-month intervals except if air N
locks are not opened during this interval, in which case (ﬁ
tests shall be performed after each opening but no interval

may be longer than one year.

The personnel air locks are tested at 10 psig.

Identifies isolation valves that are tested by applying pres-

sure between the inboard and outboard valves. Inboard valve

is tested in conservative direction.

Identifies outboard valve tested in conservative direction.
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3.7.D & 4.7.D BASES

Primary Containment Isolation Valves

Double isolation valves are provided on lines penetrating
the primary containment and open to the free space of the
containment. Closure of one of the valves in each line
would be sufficient to maintain the integrity of the pres-
sure suppression system. Automatic initiation is required
‘to minimize the potential leakage paths from the containment
in the event of a loss-of-cooclant accident.

Group 1l: Actuation for valves associated with the isolation
of the main steam system. The main steam lines are isolated
by reactor vessel low-low water level in order to allow for
removal of decay heat subsequent to a scram, yet isolate in
time for proper operation of the core standby cooling sys-
tems. The valves in group 1 are also closed when process
instrumentation detects excessive main steam line flow,

high radiation, low pressure, or main steam space high
temperature.

Group 2: Actuation for valves associated with the isola-
fion of the reactor auxiliary systems. Some of the reactor
auxiliary systems such as the RWCU and RHR shutdown cooling
systems connect into the reactor coolant boundary while
others such as the drywell equipment and floor drain dis-
charge valves do not penetrate the reactor coolant boundary.
Group 2 actuation is subdivided as follows:

Group 2A - process lines are normally in use and it is
therefore not desirable to cause spurious isolation due
to high drywell pressure resulting from non-safety re-
lated causes. To protect the reactor from a possible
pipe break in the system, isolation is provided by high
temperature at the cleanup system heat exchanger/outlet
or high flow through the inlet to the cleanup system.
Also, since the vessel could potentially be drained
through the cleanup system, a low level isolation is
provided. An alarm of high temperature in the cleanup
system area will provide an indication of suction line
break resulting in manual isclation of the system.
During actuation of the standby liquid control system,
the cleanup system is isolated.

Group 2B - isolation valves are not normally in use and
are closed by reactor vessel low water level, high dry-
well pressure or high reactor pressure of the shutdown
mode.

Group 2C - isolation valves can only be opened when the
reactor is at low pressure and the core standby cooling
systems are not required. Also, since the reactor
vessel could potentially be drained through these pro-
cess lines, these valves are closed by low water level.
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Group 2D - line (traveling in~core prohe) is isolated
on high drywell pressure or reactor low water level
(538")., This is to assure that this line does not
provide a leakage path whenh containnent pressurc in-
dicates a possible accident condition.

Group 3: Actuation for isolation of valves and dampers associated
with the ventilation systems. Group 3 lines are connected to the
primary containment but not directly to the reactor vessel. These
valves are isolated on reactor low water level (538"), high dry-
well pressure, reactor building ventilation high radiation which
would indicate a possible accident and necessitate primary contain-
ment isolation, or refueling floor ventllatlon high radiation which
would indicate a possible refueling accident. The group 3 isolation
signals also "isolate"” the reactor building and starts the standby
gas treatment system. It is not desirable to actuate the group

3 isolation signal by a transient or spurious signal.

Groups 4 and 5: Actuation associated with process lines that are
designed to remain operable and mitigate the consequences of an
accidént which results in the isolation of other process lines.

The signals which initiate isolation of Group 4 and 5 process lines
are therefore indicative of a condition which would render them
inoperable. Groups 4 and 5 are subdivided as follows:

Group 4A - process lines are closed on reactor low
water level {490") or high drywell pressure. -These
close on the same signal that initiates HPCIS to en-
surc that the valves are not open when HPCIS action
is required.

Group 4B - line is isolated on high drywell vressurc
if the HIPCI System has been rendered inoperable by
low steam line pressure.

Group 5A - process lines are closed only on reactor
Tow water level (490%"). These close on the same sig-
nal that initiates RCICS to ensure that the valves
are not open when RCICS action is required.

Group 553 - line is isolated on high drywell pressure
if the RCIC system has been rendered inoperable by
low steam line pressure.

The maximum closure times for the automatic isolation valves of

the primary containment and reactor vessel isolation control system
have been selected in consideration of the design intent to prevent
core uncovering following pipe breaks outside the primary contain=-

nment and the need to contaln released fission Uroduct following

pipe breaks inside the primary containment.

~20 0=~



In order to assure that the doses that may result from a steam:
line break do not exceed the 10CFR100 guidelines, it is

necessary that no fuel rod perforation resulting from the accident
occur prior to closure of the main steam line isolation valves.
Analyses indicate that fuel rod cladding perforations would be
avoided for main steam valve closure times, including instrument
delay, as long as 10.5 seconds.

These valves are highly reliable, have a low service regquirement,
and most are normally closed. The initiating sensors and
associated trip channels are also checked to demonstrate the
capability for automatic isolation. The test interval of once
per operating cycle for automatic initiation results in a failure
probability of 1.1 X 10-7 that a line will not isolate. More
frequent testing for wvalve operability results in a greater assur-
ance that the valve will be operable when needed.

The main steam line isolation valves are functionally tested on
a more frequent interval to establish a high degrece of reliability.

The primary containment is penetrated by several small diameter
instrument lines connected to the reactor coolant systemn. Lach
instrument line contains a 0.25 inch restricting orifice inside

the primary containment and an excess flow check valve outside

the primary containment. A program for periodic testing and
examination of the excess flow check valves is performed as follows:

1. Vessel at pressure sufficient to actuate valves. This could
pe at time of vessel hydre following a refueling outage.

2. Isolate sensing line from its instrument at the instrument
manifold.

3. Provide means for observing and collecting the instrument
drain or wvent valve flow.

4, Open vent or drain valve.
a) Observe flow cessation aﬁd any leakage ratc.
b) Observe closed position light actuation.
c) Reset valve after test completion.

5. The head seal leak detection line cannot be tested in this
manner. This wvalve will not be exposed to primary system
pressure except under unlilely conditions of scal failure where
it could be partially pressurized to reactor pressure. Any
leakage path is restricted at the source and therefore this
valve need not be tested. This valve is in a sensing line
that is not safety related.

6. Valves will be accepted if a markced decrease in flow rate is
observed, the lecakage rate is acceptable, and position closure
light is observed.

-201-
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 30 TO FACILITY LICENSE NO. DPR-44 AND

AMENDMENT NO. 29 TO FACILITY LICENSE NO. DPR-56

PHILADELPHIA ELECTRIC COMPANY

PEACH BOTTOM ATOMIC POWER STATION

UNITS NOS. 2 AND 3

DOCKETS NOS. 50-277 AND 50-278

Introduction

By letter dated November 22, 1976, Philadelphia Electric Company (PECO)
requested amendments to Facility Operating Licenses Nos. DPR-44 and DPR-56
for Peach Bottom Atomic Power Station, Units Nos. 2 and 3. The proposed
amendments would change the Technical Specifications to reflect the
following modifications to the Peach Bottom facility: (1) replacement

of existing pressure and differential pressure switches which sense
condenser vacuum, reactor water level and main steam line flow with analog
loops, and (2) the addition of an automatic isolation signal to the Reactor
Core Isolation Cooling (RCIC) and High Pressure Coolant Injection (HPCI)
Systems turbine-exhaust vacuum-breaker isolation valves.

Discussion

Selected differential-pressure and pressure switches used for flow, Tevel
and pressure measurement are to be replaced with analog transmitters and
electronic trip units to increase the reliability of these sensing devices
and to reduce the manpower requirements for functional testing and
calibration of instruments. The licensee's proposed changes affect only
the method of generating the trip signals. Al1l trip functions would
remain the same with no changes in design basis, protective function,
redundancy, trip point setting or logic.

The automatic isolation signal to be added to the RCIC and HPCI turbine-exhaust
vacuum-breaker isolation valves consists of a high drywell pressure signal and
a low reactor pressure signal combined in an "AND" logic. The high drywell
pressure signal indicates a need for containment isolation. The low reactor
pressure signal is a permissive that allows isolation only after the reactor
pressure has dropped to a value that renders the RCIC or HPCI system
inoperable. The automatic isolation feature is being installed on these

valves to conform the HPCI and RCIC systems to Criterion 56, Appendix A to

10 CFR Part 50 which addresses Primary Containment isolation.



Evaluation

Replacement of Existing Pressure Sensing Devices

Since the modification involves removing one device and substituting other
devices to perform the same function, the evaluation can be 1imited to
demonstrating that the replacement devices meet the reliability, accuracy

and response time requirements of the instrument channels. The modification
involves no changes in design basis, protective function, redundancy,

trip point, logic, or the Commission's requirements which were applicable

to the original design. The design reliability goal of the existing

devjcg is 0.993. Our analysis of the replacement instrument channels
verifies that the product of the individual reliabilities of the transmitter
and the trip unit yields a channel reliability greater than 0.993. Thus,

the replacement channel satisfies the design reliability goal of the existing
instrumentation. In all cases the licensee has verified that the response
time and accuracy requirements of the instrument channels are met by the
replacement devices. Based upon the foregoing we conclude that these proposed
modifications are acceptable.

Aufomatic'I$o1ation Signal for RCIC and ﬁPCI Turbine-Exhaust Vacuum Breakers

As previously discussed, this change is being proposed to bring these systems
into conformance with Criterion 56, Appendix A to 10 CFR Part 50. We

have reviewed the licensee's proposed change and conclude that the

addition of an automatic isolation signal to the control logic of these
valwes does not have any adverse impact on safety because: (1) the

automatic isolation function will not preclude normal remote operation of

the associated valve and (2) inadvertent closure of these valves, through
spurious isolation signals, is minimized by combining the sensor inputs

in a one-out-of-two taken twice logic. Based upon the foregoing, we

conclude that these proposed modifications are also acceptable.

Environmental Considerations

We have determined that the amendment does not authorize a change in effluent
types or total amounts nor an increase in power level and will not

result in any significant environmental impact. Having made this determina-
tion, we have further concluded that the amendment involves an action

which is insignificant from the standpoint of environmental impact and,
pursuant to 10 CFR §51.5(d)(4), that an environmental statement, negative
declaration, or environmental impact appraisal need not be prepared in
connection with the issuance of this amendment.



Conclusion

We have concluded, based on the considerations discussed above, that:

(1) because the change does not involve a significant increase in the
probability or consequences of accidents previously considered and does
not involve a significant decrease in a safety margin, the change does
not involve a significant hazards consideration, (2) there is reasonable
assurance that the health and safety of the public will not be endangered
by operation in the proposed manner, and (3) such activities will be con-
ducted in compliance with the Commission's regulations and the issuance
of this amendment will not be inimical to the common defense and security
or to the health and safety of the public.

Dated: January 3, 1977
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UNITED STATES MUCLEAR REGULATORY COMMISSION

DOCKETS NOS. 50-277 AND 50-278

PHILADELPHIA ELECTRIC COMPANY
PUBLIC SERVICE ELECTRIC AND GAS COMPANY
DELMARVA POWER AND LIGHT COifPANY
ATLANTIC CITY ELECTRIC COMPANY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPERATING LICEMNSES

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendments Nos. 30 and 29 to Facility Operating Licenses Nos. DPR-44 and
DPR-56, respectively, issued to Philadelphia Electric Company. Pgbiic
Service Electric and Gas Company, Delmarva Power and Light Company,
and Atlantic City Electric Company, whiéh revised Technical Specifications
for operation of the Peach Bottom Atomic Power Station, Units Nos. 2 and 3,
located in Peacﬁ Bottom, York County, Pennsylvania. The amendments are
effective as of the date of issuance.

The amendments wiltl change the Technical Specifications to reflect the
following planned modifications to the Peach Bottom facility: (1)
replacement of existing pressure and differential pressure switches
which sense condenser vacuum, reactor water level and main steam line flow,
with analog loops, and (2) the addition of an automatic isolation signal
to the Reactor Core Isclation Cooling (RCIC) and High Pressure Coolant Injec-
tions (HPCI) Systems turbine-exhaust vacuum-breaker isolation valves.

The application for the amendments complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and
© the Commission's rules and regulations. The Commission has made
appropriate findings as required by the Act and the Commission's rules and
regulations in 10 CFR Chapter I, which are set forth in the license amendments.

Prior public notice of these amendments was not required since the amendrents



do not involve a significant hazards consideration.

The Commission has determined that the issuance of these amendments
will not result in any significant environmental impact and that pursuant
to 10 CFR §51.5(d)(4) an environmental impact sfétement or negative
declaration and environmental impact appraisal need not be prepared in.
connection with issuancevof these amendments.

For further details with respect to this action, see (1) the application
for amendments dated November 22, 1976, (2) Amendments Nos. 30 and 29 to
Licenses Nos. DPR-44 and DPR-56, and (3) the Commission's related Safety
Evaluation. A1l of these items are available for public inspection at the
Commission's Public Document Room, 1717 H Street, N. w.; Washington, D. C.
and at the Martin Memorial Library, 159 E. Market Street, York, Pennsylvaniz
17401.

A copy of items (2) and (3) may be obtained upon request addressed to
the U. S. Nuclear Regulatory commission, Washington, D. C. 20555,
Attention: Director, Division of Operating Reactors.

Dated at Bethesda, Maryland this 3 day of January 1977.

FOR THE NUCLEAR REGULATORY COMMISSIORN

(Zorse Gl
t

George Léar, Chief
Operating Reactors Branch #3
Division of Operating Reactors



