
3/4. 3 INSTRUMENTATION

3/4.3. 1 REACTOR PROTECTION SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3. 1 As a minimum, the reactor protection system instrumentation channels
shown in Table 3.3.1-1 shall be OPERABLE with the REACTOR PROTECTION SYSTEM
RESPONSE TIME as shown in Table 3.3. 1-2.

APPLICABILITY: As shown in Table 3.3.1-1.

ACTION:

b. With the number of OPERABLE channels less than required by the Minimum
OPERABLE Channels per 'stem requirement for both trip systems, place
at least one trip stem " n the tripped condition within 1 hour and I

take the ACTION r r Table 3.3.1-1.

SURVEILLANCE RE UIREMENTS

4.3. >. 1 Each reactor protection system instrumentation channel shall be.
demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANNEL FUNCTIONAL
TEST and CHANNEL CAL'IBRATION operations for the OPERATIONAL CONDITIONS and at
the frequencies shown in Table 4.3.1.1-1.

4.3. 1.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of
all channels shall be performed at least once per 18 months.

4.3. 1.3 The REACTOR PROTECTION SYSTEM RESPONSE TIME of each reactor trip
functional unit shown in Table 3.3. 1-2 shall be demonstrated to be within its
limit at least once per 18 months. Each test shall include at least one channel
per trip system such that all channels are tested at least once every N times
18 months where N is the total number of redundant channels in a specific reactor
trip system.

If more channels are inoperable in one trip system than in the other place,
the trip system with more ino rab e channels in the tripped condition, "

except when this would caus to occur.
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a. With the number of OPERABLE channels less than required by the Minimum
OPERABLE Channels per Trip System requirement for one trip system:

l. If placing, the inoperable channel(s) in the tripped condition would
cause a scram, the inoperable channel(s) shall be restored to
OPERABLE status within 6 hours or the ACTION required by Table
3.3.1-1 for the affected Functional Unit shall be taken; or

2. If placing the inoperable channel(s) in the tripped condition would
not cause a scram, place the inoperable channel(s) and/or that trip
system in the tripped condition within 12 hours.



TABLE 3. 3.1-1
(Continued)'EACTOR

PROTECTION SYSTEM INSTRUMENTATION

TABLE NOTATIONS

(b) This function is automatically bypassed when the reactor mode switch'is
in the Run position.

(c) The "shorting links" shall be removed from the RPS circuitry prior to and
during the time any control rod is withdrawn" and shutdown margin
demonstrations performed per Specification 3. 10.3.

I

(d) The non-coincident NMS reactor trip function logic is such that all channels
go to both trip systems. Therefore, when the "shorting links" are removed,
the Minimum OPERABLE Channels Per Trip System is 4 APRMS and 6 IRMS.

(e) An APRM channel is inoperabIe if there are less than 2 LPRM inputs ~per
level or less than 14 LPRM inputs to an APRM channel.

(f) This function fs not required to be OPERABLE when the reactor pressure
vessel head is unbolted or removed per Specification 3. 10.

1'.'g)

This. function is automatically bypassed when the reactor mode switch
is not in the Run position.

(h) This function is not required to be OPERABLE when PRIMARY CONTAINMENT
INTEGRITY is not required.

(i) With any control rod withdrawn. Not applicable to control rods removed
per Specification 3.9. 10. 1 or 3.9. 10.2.

($ ) This function shall be automatically bypassed when turbine first stage
pressure is less than 108 psig or 17K of the value of first stage pressure
in psia at valves wide open (V.W.O) steam flow, equivalent to THERMAL
POWER of about 24K of RATED THERMAL POWER.

(k) Also actuates the EOC-RPT system.

o requ re or control rods removed per Specification 3.9.10.1 or 3.9.10.2.
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(a) A channel may be placed in an inoperable status for up to 6 hours for
required surveillance without placing the trip system in the tripped
condition provided- at least one OPERABLE channel in the same trip system
is monitoring that parameter. Upo
the appropriate ACTION, 3.3.la or 3.3.1b, shall be followed.
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TABLE 4.3.1.1" 1

REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILLANCE RE UIREMENTS
C

m

FUNCTIONAL UNIT
CHANNEL

CHECK

CIIANNEL
FUNCTIONAL

TEST

OPERATIONAL
CHANNEL CONDITIONS FOR MHICH

CALIBRATION SURVEILLANCE RE UIRED

M
l. Intermediate Range Honitors:

a. Neutron Flux - High

b. Inoperative

2. Average Power Range Monitor
a. Neutron Flux-

Upscale, Setdown

s/u,s, ~ s/u~'~, M

S M

s/u~'~,M

S/U,S,~ ~ S/u<'~, M

S M

SA
SA

SA
SA

2
3,.4, 5

2,.3,4,5

2
3, 5

b. Flow Biased Simulated
Thermal Power - Upscale S, D

c. Fixed Neutron Flux-
Upscale

d. Inoperative

3. Reactor Vessel Steam Dome

Pressure - High

G
S/UI , P W , SA, R 1

s/u , M , SA

s/u< ~Q NA 1,2,3,.5

1, 2

IS

N

O

Ol

4. Reactor Vessel Mater Level -.
Low, Level 3

5. Main Steam Line Isolation
Valve - Closure

6. Hain Steam Line Radiation-
fligh

7. Drywell Pressure-
High

R

~>4- „, „,. -,„R

1, 2

2(i)

1, 2
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C/l
C
CA

Cm

C

4l

I
lD

O

TABLE 4.3.1.1-1 (Continued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILLANCE RE UIREMENTS

FUNCTIONAL UNIT

8. Scram Discharge Volume Water-
Level - High

a. Level Transmitter NA R

b. Float Switch NA ~G) R

9. Turbine Stop Valve - Closure NA R

10. Turbine Control Valve Fast

CHANNEL OPERATIONAL
CHANNEL FUNCTIONAL CHANNEL CONDITIONS FOR WHIC)l

CHECK TEST . CALIBRATION SURVEILLANCE RE UIRED

Closure Valve Trip System
Oil Pressure - Low — -NA ~@ R 1

ll. Reactor Hode Switch
Shutdown Position NA - R NA 1,2,3,4,5

12. Hanual Scram 1, 2, 3-, 4, 5

a eutron etectors may be excluded from CHANNEL CALIBRATION.
(b) The IRM and SRH channels shall be deterained to overlap for at least 0.5 decades during each startup

. after entering OPERATIONAL CONDITION 2 and the IRH and APRH channels shall be determined to overlap
for at least 0.5 decades during each controlled shutdown, if not performed within the previous 7 days.

(c) Within 24 hours prior to startup, if not performed within the previous 7 days.
(d) This calibration shall consist of the adjustment of the APRH channel to conform to the po~er values

calculated by a heat balance during OPERATIONAL CONDITION 1 when THERMAL POWER > 25K of RATED

THERMAL POWER. Adjust the APRM channel if the absolute difference is greater tKan 2X of RATED THERMAL
POWER. Any APRH channel gain adjustment made in coiapliance with Specification 3.2.2 shall not be
incluged in deterlining the absolute difference.

(e) This calibration shall consist of the adjustment of. the APRH flow biased channel to conform to a
calibrated flow signal.

(f) The LPRMs shall be calibrated at least once per 1000 effective full power hours (EFPH) using the
TIP system.

(g) Verify.measured core flow to be greater than or equal.,to established core flow at the existing loop flow.
(h) This calibration shall consist of verifying the 6 k,1 second 'simulated thermal power time constant.
(i)'his. function is not required to be OPERABLE when the reactor pressure vessel head is unbolted or

removed per Specification 3. 10. 1.
(j) With any control rod withdrawn. Not applicable to control rods removed per Specification 3.9. 10. 1 or

3. 9. 10.2. ') w. *"iY



3/4. 3 INSTRUMENTATION

BASES

3/4.3. 1 REACTOR PROTECTION SYSTEM INSTRUMENTATION

The reactor protection system automatically initiates a reactor scr'am to:

a. Preserve the'integrity gf the fuel cladding.

b. Preserve the integrity of the reactor coolant system.

Ninimize the energy-.which .must be adso.rbed .fol1owing a loss-of-coolant
accident, and

d. Prevent inadvertent criti'cality.

This specification provides the limiting conditions for operation necessary
to preserve the ability of the system to perform its. intended function even
during. periods .when-instrument channels may be outsof .service because of~main-
tenance. When necessary; one channel may be made inoperable for brief intervals
to conduct required surveillance.

The reactor protection system is made up of two independent trip systems.
There are usually four channe'1s to monitor each parameter with two channels in
each trip system. The outputs of the channels in a trip system are combined
in a logic so that either channel will trip that trip system, The tripping of
both trsp systems will produce a reactor scram. The system meets the intent
of IEEE"279 for nuclear power plant protection systems. The bases for the trip
settings of the RPS are discussed in the bases for. Specification 2.2.1.

The measurement of response time at the specified frequencies provides
assurance that the protective functions associated with each channel are com-
pleted within the time limit assumed in the accident analysis. No credit was
taken for those channel's with response times indicated as not applicable.
Response time may, be demonstrated by any series of sequential, overlapping
or total.-'hannel test measurement, provided such tests demonstrate the total
channel response time as defined. Sensor response time verification may be
demonstrated- by either (1) inplace, onsite or offsite test measurements,'r
(2) utilizing replacement'ensors with certified response times.

i ASEe-T' (~ PAcR6naP+g
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CHANNEL FUNCTIONAL TEST frequencies and allowed outage times (AOTs) for
repair and surveillance testing are based on General Electric report
NEDC-30851-P-A, "Technical Specification Improvement Analyses for BWR
Reactor Protection System," dated March, 1988. The conclusion of this
report is that feper challenges to safety«related equipment, due to less
frequent testing of the RPS, conservatively results in a decrease in core
damage frequency. The 6 hour AOT for testing and the 12 hour AOT for repair
of one trip system provide enough margin'so as not to create an undue stress
on personnel. The more restrictive 6 hour repair AOT (Action l.a) reflects
the potential that both trip systems axe degraded.



3/4. 3 INSTRUMENTATION

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION

LIMITING CONOITION FOR OPERATION

3.3. 1 As a minimum, the reactor protection system instrumentation channels
shown in Table 3.3. 1-1 shall be OPERABLE with the REACTOR PROTECTION SYSTEM
RESPONSE TIME as shown in Table 3.3.1-2.

APPLICABILITY: As shown in Table 3.3.1-1.

ACTION:

b. With the number of OPERABLE cha'nnels less than required by the
Minimum OPERABLE Channels per Tri S requirement for both trip
systems, place at least one trip system " 'n the tripped condition
within 1 hour and take the ACTIO eq 1red by Table 3.3.1-1.

SURVEILLANCE RE UIREMENTS

4.3. 1. 1 Each reactor protection system instrumentation channel shall be
demonstrated OPERABLE "y the performance of the CHANNEL CHECK, CHANNEL FUNCTIONAL
TEST, and CHANNEL CALIBRATION operations for the OPERATIONAL CONOITIONS and at
the frequencies shown in Table 4.3. l. 1-1.

4.3.1.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of
all channels shall be performed at least once per 18 months.

4.3.1.3 The REACTOR PROTECTION SYSTEM RESPONSE TIME of each reactor trip
functional unit shown in Table 3.3.1-2 shall be demonstrated to be within its
limit at least once per 18 months. Each test shall include at least one channel
per trip system such that all channels are tested at least once every N times
18 months where N is the total number of redundant channels in a specific reactor
trip system.
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the trip system with more inoperabl e in the tripped condition,
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a. With the number of OPERABLE channels less than required by the Minimum
OPERABLE Channels per Trip System requirement for one trip system:

1. If placing the inoperable channel(s) in the tripped condition would
cause a scram, the inoperable channel(s) shall, be restored to
OPERABLE status within 6 hours or the ACTION required by Table
3.3.1-1 for the affected Functional Unit shall be taken; or

2. If placing the inoperable channel(s) in the tripped condition would
not cause a scram, place the inoperable channel(s) and/or that trip
system in the tripped condition within 12 hours.





TABLE 3.3.1-1 (Continued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION

TABLE NOTATIONS

(b) This function is automatically bypassed when the reactor mode switch is
in the Run position.

(c) The "shorting links" shall be removed from the RPS circuitry prior to and
during the time any control rod is withdrawn" and shutdown margin
demonstrations performed per Specification 3. 10.3.

(d) The non-coincident NHS reactor trip function logic is such that all channels
go to both trip systems. Therefore, when the "shorting links" are removed,
the Minimum OPERABLE Channels Per Trip System is 4 APRMS and 6 IRMS.-.:

(e) An APRM channel is inoperable if there are less than 2 LPRM inputs per
level or less than 14 LPRM inputs to an APRM channel.

(f) This function is no. required :o be OPERABLE when the reactor pressure
vessel head is unbolted or removed per Specification 3. 10. 1.

{g) This function is automat'ically bypassed when the reactor mode switch is
not in the Run position.

{h) This function is not required to be OPERABLE when PRIMARY CONTAINMENT
INTEGRITY is not required.

(i) With any contyol rod withdrawn. Not applicable to control rods removed
per Specification 3.9.10.1 or 3.9.10.2.

(j) This function shall be automatically bypassed when turbine first Stage
pressure is less than 108 psig or 17K of the value of first stage pressure
in psia at valves wide open (V.W.O) steam flow, equivalent to THERHAL

POWER of about 24K of RATED THERMAL POWER.

(k),.Also actuates the EOC-RPT system.

"Not required for control rods removed per Specification 3.9.10. 1 or 3.9.10.2.
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.A channel may be placed in an inoperable status for up to 6 hours for
required surveillance without placing the trip system in the tripped
condition provided at least one OPERABLE channel in the same trip system
is monitoring that parameter. Upo
the appropriate ACTION, 3.3.la or .3.1b, shall be followed.
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TABLE 4. 3. 1. 1-1

REACTOR PROTECTION SYSTEH INSTRUHENTATION SURVEILLANCE RE UIREHENTS

FUNCTIONAL UNIT

.l. Intermediate Range Honitors:
a. Neutron Flux - High

CHANNEL
CHECK

s/u s (b
S

CHANNEL
FUNCTIONAL

TEST

s/u('~, w
w

CIIANNEL
CALIBRATION

SA
SA

OPERATIONAL
CONDITIONS FOR WHICH

SURVEILLANCE RE UIREO

2
3,4,5

b. Inoperative

2. Average Power Range Honitor(f).
a. Neutron Flux-

Upscale, Setdown

NA s/u('

s/u,s, s/u '
w'S, W

NA

SA
SA

2, 3, 4, 5

2
3, 5

b. Flow Biased Simulated
Thermal Power - Upscale

4 '

S, D~Di S/U , P W , SA, R~ 1

c. Fixed Neutron Flux-
Upscale

Inoperative

3. Reactor Vessel Steam Dome

Pressure - High

4. Reactor Vessel Water Level-
Low, Level 3

NA

8
S/U P W , SA

s/u( >, NA 1, 2, 3, 5

1, 2

1, 2

5.

6.

Hain Steam Line Isolation
Valve — Closure

Hain Steam Line Radiation-
High 2(ii

1. Drywell Pressure-
High NA 1, 2
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TABLE 4.3.1. l-l (Continued)

REACTOR PROTECTION SYSTEM INSTRUHENTATION SURVEILLANCE RE UIREHENTS
CIll

I

C

M

t4

FUNCTIONAL UNIT

8. Scram Discharge Volte Water
Level - High

a. Level Transmitter-
b. Float Switch

CHANNEL
CHECK

9 ~

10.

Turbine Stop Valve - Closure NA

Turbine Control Valve Fast
Closure Valve Trip System
Oil Pressure - Low NA

CHANNEL
FUNCTIONAL

TEST
CHANNEL

CALIBRATION

~4k+ Q R

~a R

R

~Q R

OPERATIONAL
CONDITIONS FOR WHICH

SURVEILLANCE BE UIRED

1, 2, 5{~)

l, 2, 5{j)

4R

Eal
I

CR

11.

12.

Reactor Mode Switch
Shutdown Position

Hanual Scram

NA

NA

NA

~W NA

l, 2, 3, 4, 5

1, 2, 3, 4, 5

(a)
(b)

(c)
(d)

(e)

(f)

(g)

(h)
(i)
(j)

Neutron detectors may be excluded from CHANNEL CALIBRATION.
The IRH and SRH.channels shall be determined to overlap for at least 0.5 decades during each startup
after entering OPERATIONAL CONDITION 2 and the IRH and APRH channels shall be determined to overlap
for at least 0.5 decades during each controlled shutdown, if not performed within the previous 7 days.
Within 24 hours prior to startup, if not performed withi'n the previous 7 days.
This calibration shall consist of the adjustment of the APRH channel to conform to the power values
calculated by a heat balance during OPERATIONAL CONDITION 1 when THERHAL POWER > 25K, of RATED

THERMAL POWER. Adjust the APRH channel if thd absolute difference is greater than 2X of RATED THERHAL
POWER. Any APRH.channel gain adjustment made fn compliance with Specification 3.2.2 shall not be
included. in determining the absolute difference. .

This calibration shall consist of the adjustment of the APRH flow biased channel to conform to a
calibrated flow signal.
The LPRHs shall be calibrated at least once per 1000 effective full power hours (EFPH) using the
TIP system.
Verify measured core flow to be greater than or equal; to established core flow at the existing loop
flow.
This calibration shall consist of verifying the 6 a l second simulated thermal power time constant.
This function is not required to be OPERABLE when the reactor pressure vessel head is unbolted or
removed per Specification 3.10.1.
With any control rod withdrawn. Not applicable to control rods removed per Specification 3.9. 10. l or
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3/4. 3 INSTRUMENTATION

BASES

3/4. 3. 1 REACTOR PROTECTION SYSTEM INSTRUMENTATION
r

. The reactor pr'otection system automatically initiates a reactor scram to:

a. Preserve the integrity of the fuel cladding.

b. Preserve the integrity of the reactor coolant system.

c. Minimize the energy which must be adsorbed following a loss-of-coolant
accident, and

d. Prevent inadvertent criticality.
This specification provides the'imiting conditions for operation necessary

to preserve the ability of the system to perform its intended function even
during periods when instrument channels may be out of service because of main-
tenance. When necessary, one channel may be made inoperable for brief intervals
to conduct required surv~illance.

The reac.or protection system is made up of two independent trip systems.
There are usually four channels to monitor each parameter with two channels in
each trip system. The outputs of the channels in a trip system are combined
in a logic so that either channel will trip that trip system. The tripping of
both trip systems will produce a reactor scram. The system meets the intent
of IEEE-279 for nuclear power plant protection systems. Tlie bases for the trip
settings of the RPS are discussed in the bases for Specification 2.2.

1.'he

measurement of response time at the specified frequencies provides
assurance that the protective function~ associated with each channel are com-
pleted within the time limit assumed in the accident analysis. No credit was
taken for those channels with response times indicated as not applicab3e.
Response time may be demonstrated by any series of sequential, overlapping
or total channel test measurement, provided such tests demonstrate the total
channel response time as defined. Sensor response time verification may be
demonstrated by either (1) inplace, onsite or offsite test measurements, or
(2) utilizing replacement sensors with certified response times.

IHScW C. (Hew PAtuKA.APk)
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CHANNEL FUNCTIONAL TEST frequencies and allowed outage times (AOTs) for
repair and surveillance testing are based on General Electric report
NEDC-30851-P-A, "Technical Specification Improvement Analyses for BWR
Reactor Protection System," dated March, 1988. The conclusion of this
report is that fewer challenges to safety-related equipment, 'due to less
frequent, testing of the RPS, conservatively results in a decrease in core
damage frequency. The 6 hour AOT for testing and the 12 hour AOT for repairof one trip system provide enough margin'so as not to create an undue stress
on personnel. The more restrictive 6 hour repair AOT (Action l.a) reflectsthe potential that both trip systems are degraded.



ATTACHMENT TO PLA-3102

DOCKET NOS.50-387 AND 50-388
SUSQUEHANNA STEAM ELECTRIC STATION

PROPOSED AMENDMENT 116 TO LICENSE NO. NPR-14
PROPOSED AMENDMENT 66 TO LICENSE NO. NPF-22

General Electric Company Report MDE-79-0485:
Technical Specification Improvement Analysis

for the Reactor Protection System for
Susquehanna Steam Electric Station Units 1 and 2

NOTICE: THIS INFORMATION IS PROPRIETARY TO GENERAL ELECTRIC
COMPANY AND SHOULD BE WITHHELD FROM PUBLIC DISCLOSURE.
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