
LIMITING SAFETY SYSTEM SETTING

BASES

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued)

9. Tur bine Sto Valve-Closure

The turbine stop valve closure trip anticipates the pressure, neutron
flux, and heat flux increases that would result from closure of the stop
valves. With a trip setting of 5.5X of valve closure from full open, the
resultant increase in heat flux is such that adequate thermal margins are
maintained during the worst case transient assuming the turbine bypass valves
operate.

10. Turbine Control Va1ve Fast Closure Trip Oil Pressure-Low

)+SABA, T

g~G

GRAPH

The turbine control valve fast closure trip anticipates the pressure,
neutron flux, and heat flux increase that could result from fast closure of
the turbine control valves due to load rejection coincident with failure of
the turbine bypass valves. The Reactor Protection System initiates a trip
when fast closure of the control valves is initiated by the fast ac ing
solenoid valves and in less than 30 milliseconds after the start of control
valve fast closure. This is achieved by the action of the fast acting sole-
noid valves in rapidly reducing hydraulic trip oil pressure at the main
turbine control valve actuator disc dump valves. This loss of pressure is
sensed by pressure switches whose contacts form the one-out-of-two-twice logic
input to the Reactor Protection System. This trip setting, a faster closure
time, and a different valve characteristi'c from that of the turbine stop valve,
combine to produce transients which are very similar to that for the stop
valve. Relevant transient analyses are discussed .in Section 15.2 of the
Final Safety Analysis Report.

ll. Reactor Mode Switch Shutdown Position

The reactor mode switch Shutdown position is a redundant channel to the.
automatic protective instrumentation channels and provides additional manual
reactor trip capability.

12. Manual Scram

The Manual Scram is a redundant channel to the automatic protective
instrumentation channels and provides manual reactor trip capability.
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TABLE 3.3.1-1 (Continued)

REACTOR PROTECTION SYSl'EH INSTRUHENTATION

FUNCTIONAL UNIT

7. 'Drywell Pressure - High

8. Scram Discharge Volume Mater
Level - High

a. Level Transmitter

b. Float Switch

9. Turbine Stop Valve - Closure

APPLICABLE
OPERATIONAL
CONDITIONS

2(h)

(i)5

1 ~ 2(i)
5

1(3)

HINIHUH
OPERABLE .CHANNELS

PER TRIP SYSTEH a

2
2

4(k)

ACTION

1Q. Turbine Control Valve Fast Closure,
Valve Trip System Oil Pressure - Low 1

~ 2(k)

Reactor Hode Switch Shutdown
Position

12. Hanual Scram

1, 2
3, 4

5

1, 2
3, 4

5

.1
1
1

1l
3

8
9



TABLE 3. 3.1-1 (Continued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION

ACTION STATEMENTS

4

ACTION 1
- Be in at least HOT SHUTDOWN within 12 hours.

ACTION 2 - Verify all insertable control rods to be inserted in the core
and lock the react'or mode switch in the Shutdown position
within 1. hour.

ACTION 3 - Suspend all operations involving CORE ALTERATIONS and insert
all insertable control rods within 1 hour.

ACTION 4 - Be in at least STARTUP within 6 hours.

ACTION 5 - Be in STARTUP with the main steam line isolation velvety closed
within 6 hours or in at least HOT SHUTDOWN within i2 hours.

ACTION 6

1

[>

ACTION 7 - Verify all insertable control rods to be inserted within I hour)I9

ACTION 8 - - Lock the reactor mode switch in the Shutdown position within I~7
'1 hour.

ACTION 9 - Suspend all operations involving CORE ALTERATIONS, and insert
all insertable control rods and lock the reactor mode switch in Ity
the SHUTDOWN position within 1 hour.

Z I-II,'9t'~We n r Zd~C. rl,'on ii THp~~AL. PO~a~ wiKt
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TABLE 3.3.1-1 (Continued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION

TABLE NOTATIONS

(a) A channel may be placed in an inoperable status for up to 2 hours for
required surveillan'ce without placing the trip system in the tripped
condition provided at least one OPERABLE channel in the same trip system,
is monitoring that parameter.

(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 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 Pet 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 js not required to be OPERABLE when the reactor pressure
vessel head is unbolted or removed per Specification 3. 10. l.

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

(k) Also actuates the EOC-RPT system.

ot require or control rods removed per Specification 3.9. 10. 1 or 3.9. 10.2.

when C~rbl~e Virs+ sf'e.
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TABLE 3.3.1.2-l=

END-GF-CYCLE RECIRCULATION PUHP TRIP SYSTEH INSTROHENTATION

TRIP FUNCTION

1. Turbine Stop Valve - Closure

2. Turbine Control Valve-Fast Closure

HINIHUri
OPERABLE CINHNEQ)
PER TRIP SYSTEH

2(b)

2(b)

L4 i i i i » «e i f
rovided at t e other tri s st a is OPERABLE.

(b
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INSTRUMENTATION

BASES

3/4.3.4 RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION

The anticipated transient without scram (ASS) recirculation pump trip
system provides a means of limiting the consequences of the unlikely occur
rence of a failure to scram during an anticipated transient. The response of
the plant to this postulated event falls within the envelope of study events
in General Electric Company Topical Report NED0-10349, dated March 1971 and
NED0-24222, dated December 1979.

The end-of-cycle recirculation pump trip (EOC-RPT) system is a part of
the Reactor Protection, System and is an essential safety supplement to the
reactor trip. The purpose of the EOC-RPT is to recover the loss of thermal
margin which occurs at the end-of-cycle. The physical phenomenon involved is
that the void reactivity feedback due to a pressurization transient can add
positive reactivity to the reactor system at a faster rate than the control
rods add negative scram reactivity. Each EOC-RPT system trips both recircula-
tion pumps, reducing coolant flow in order to reduce the void collapse in the
core during two of the most, limiting pressurization events. The two events
for which the EOC-RPT protective feature will function are closure of the
turbine stop valves and fast closure of the turbine control valves.

/

A fast closure sensor from each of two turbine control valves provides
input to the EOC-RPT system; a fast, closure sensor from each of the other two
turbine control valves provides input to the second EOC-RPT system. Similarly,
a position switch for each of two turbine stop valves provides input to one
EOC-RPT system; a position s~itch from each of the other two stop valves =-

provides input to the other EOC-RPT system. For each EOC-RPT system, the sensor
relay contacts are arranged to form a 2-out-of-2 logic for the fast closure of
turbine control valves and a 2-out-of-2 logic for the turbine stop valves.
The operation of either logic will actuate the EOC-RPT system and trip both
recirculation pumps.

Each EOC-RPT system may be manually bypassed by use of a keyswitch which
is administratively controlled. The manual bypasses and the automatic Operating
Bypass at less than 3(C of RATED THERMAL POSER are annunciated in the control
room.

~ The EOC-RPT response time is the time assumed in the analysis betweeninitiation of valve motion and complete suppression of the electric arc, i.e.,
175 ms.

Operation with a trip set less conservative than its Trip Setpoint but
within its specified Allowable Value is acceptable on the basis that the
difference between each Trip Setpoint and the Allowable Value is equal to or
less than the drift allowance assumed for each trip in the safety analyses.

SUS(UEHANNA - UNIT 1 8 3/4 3-3
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LIHITING SAFETY SYSTEH SHTING

BASES

Inlet C<
+~rc.>CA.>PA

REACTOR PROTECTION SYSTEH INSTRUMENTATION SETPOINTS (Continued)

9. Turbine Sto Valve-Cl osure

The turbine stop valve closure trip anticipates the pressure, neutron
flux, and heat, flux increases that would result from closure of the stop
valves. Nth a trip setting of 5.5X of valve closure from full open, the
resultant increase in heat flux is such that adequate thermal margins are
maintained during the worst case transient assuming the turbine bypass valves
operate.

10. Turbine Control Valve Fast Closure Tri Oil Pressure-Low

iud e~T
p~~a~ PH

l3

, The turbine control valve fast closure trip anticipates the pressure,
neutron flux, and heat flux increase that could result from fast closure of
the turbine control valves due to load rejection coincident with failure of
the turbine bypass valves. The Reactor Protection System initiates a trip
when fast closure of the control valves is initiated by the fast acting
solenoid valves and in less than 30 milliseconds after the start of control
valve fast closure. This is achieved by the action of the fast acting sole-
noid valves in rapidly reducing hydraulic trip ofl pressure a't the main
turbine control valve actuator disc dump 'valves. This loss of pressure -is
sensed by pressure switches whose contacts form the one-out-of-two-twice logic
input to the Reactor Protection System. This trip setting, a faster closure
time, and a different valve characteristic from that of the turbine stop valve,
combine to produce transients which are very similar to that for the stop
valve. Relevant transient analyses are discussed in Section 15.2 of the
Final Safety Analysis Report.

11. Reactor Mode Switch Shutdown Position

The reactor mode switch Shutdown position is a redundant channel to the
automatic protective instrumentation channels and provides additional manual
reactor trip capability.

12. Hanual Scram

The Hanual Scram is a redundant channel to the automatic protective
instrumentation channels and provides manual reactor trip capability.

SUS(UEHANNA - UNIT 2 B 2-9
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TABLE 3.3.1-1 (Continued)

REACTOR PROTECTION SYSTEH INSTRUHENTATION

FUNCTIONAL UNIT

7. Drywell Pressure " High

8. Scram Oischarge Volume Mater
Level - High

a. Level Transmitter

b. Float Switch

9. Turbine Stop Valve - Closure

APPLICABLE
OPERATIONAL
CONDITIONS

2(h)

5

1(3)

HINIHUH
OPERABLE CNlNNELS
PER TRIP SYSTEH a

2
2'

2

4(k)

ACTION

10. Turbine Control Valve Fast Closure,
Valve Trip System Oil Pressure - Low 1(~) 2(k)

11. Reactor Hode Switch Shutdown
'osition

12. Hanual Scram

1, 2
3, 4

5

1, 2
3, 4

5



TABLE 3.3.1-1 (Contfnued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION

ACTION STATEMENTS

ACTION 1 - Be fn at least HOT SHUTDOWN within 12 hours.

ACTION 2 - Verify all fnsertable control rods to be fnserted in the core
and lock the reactor mode switch in the Shutdown position
within 1 hour.

ACTION 3 - Suspend all operations involving CORE ALTERATIONS and insert'll insertable control rods within 1 hour.

ACTION 4 - Be in at least STARTUP within 6 hours.

ACTION 5 - Be fn STARTUP with the main steam line isolation valves closed
within 6 hours or in at least HOT SHUTDOWN within 12 hours.

ACTION 6

ACTION 7

ACTION 8

ACTION 9

Verft'y all fnsertable control rods to be inserted within 1 hour.
'I

Lock the reactor mode switch in the Shutdown position within
1 hour.

Suspend all operations involving CORE ALTERATIONS, and insert
all fnsertable control rods and lock the reactor mode switch in
the SHUTDOWN position within 1 hour..

~ e~+i'on, in T HF RNhl P< PER. w'A4 in

l 5 wine %as ~ ~ c-ecA.me 'THE.Q > Ai P<Q%.P to
L eSS +ho.e QO +o of R,A Y6. 0 TERR. WAt P><<>

Wikhi'~ ~ NovrS ~

SUS(UEHANNA - UNIT 2 3/4 3-4



~ g ~

I *

TABLE 3.3. 1-1 (Continued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION

TABLE NOTATIONS

(a) A channel may be placed in an inoperable status for up to 2 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.

(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 reacto~ 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 APRH channel is inoperable if there are less than 2 LPRH inputs per
level or less than 14 LPRH inputs to an APRH channel.

(f) This function is 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.

(k) Also actuates the EOC-RPT system.

*Not required for control
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when +u r bine 4i'c-s r

13 & psiy.
SUSQUEHANNA - UNIT 2

rods removed per Specification 3. 9. 10. 1 or 3. 9. 10. 2.

~o+ loe. a-~ro~ %i~a.ii) bpy~z+
p t-escu.r c. l Q ~re.ape, r +Ah.rl

3/4 3-5



C



TABLE 3. 3.4.2-l

END-OF-CYCLE RECIRCULATION PINP TRIP SYSTEH INSTRUHENTATION

I

TRIP FUNCTION

1. Turbine Stop Valve " Closure

2. Turbine Control Valve-Fast Closure

HINIHUH
OPERABLE CHANNEQ)
PER TRIP SYSTEH-

2(b)

2(b)

y y
'

i y y y

vi ed at the other trip systea is OPERABlE.4'b
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INSTRUMENTATION

BASES

3/4.3.4 RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION

The anticipated transient without scram (ADVS) recirculation pump trip
system provides a means of limiting the consequences of the unlikely occur
rence of a failure to scram during an anticipated transient. The response of
the plant to this postulated event falls within the envelope of study events
in General Electric Company Topical Report NED0-10349, dated March 1971 and
NE00-24222, dated Oecember 1979.

The end-of-cycle recirculation pump trip (EOC-RPT) system is a p irt of
the Reactor Protection System and is an essential safety supplement to the
reactor trip. The purpose of the EOC-RPT is to recover the loss of thermal
margin which occurs at the end-of-cycle. The physical phenomenon involved is
that the void reactivity feedback due to a pressurization transient can add
positive reactivity to the reactor system at a faster rate than the control
rods add negative scram reactivity. Each EOC-RPT system trips both recircula-
tion pumps, reducing coolant flow in order to reduce the void collapse in the
core during two of the most limiting pressurization events. The two:events
for which the EOC-RPT protective feature will function are closure of the
turbine stop valves and fast closure of the turbine control valves.

A fast closure sensor from each of two turbine control valves provides
input to the EOC-RPT system; a fast closure sensor from each of the other two
turbine control valves provides input to the second EOC-RPT system. Similarly,
a position switch for each of two turbine stop valves provides input to one
EOC-RPT system; a position switch from each of the other two stop valves
provides input to the other EOC-RPT system., For each EOC-RPT system, the sensor
relay contacts are arranged to form a 2-out-of-2 logic for the fast closure of
turbine control valves and a 2-out-of-2 logic for the turbine stop valves.
The operation of either logic will actuate the EOC-RPT system and trip both
recirculation pumps.

Each EOC-RPT system may be manually bypassed by use of a keyswitcb which
is administratively controlled. The manual bypasses and the automatic Operating
Bypass at less than 30K of RATED THERMAL POMER are annunciated in the control
room,

The EOC-RPT response time is the time assumed in the analysis between
initiation of valve motion and complete suppression of the electric arc, i.e.,
175 ms.

Operation with a trip set less conservative than its Trip Setpoint but
within its specified Allowable Value is acceptable on the basis that the
difference between each Trip Setpoint and .the Allowable Value is equal to or
less than the drift allowance assumed for each trip in the safety analyses.

SUS(UEHANNA - UNIT 2 B 3/4 3-3
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