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The source and intermediate range reactor trips do not appear in the 
specification as these settings are not used in the transient and accident 
analysis (FSAR Section 14). Both trips provide protection during reactor 
startup. The former is set at about 1015 counts/sec and the latter at a 
current proportional to approximately 25% of rated full power.  

The high and low pressure reactor trips limit the pressure range in which 
reactor operation is permitted. The high pressurizer pressure reactor trip 
is backed up by the pressurizer code safety valves for overpressure 
protection, and is therefore set lower than the set pressure for these 
valves (2485 psig). The low pressurizer pressure reactor trip also trips 
the reactor in the unlikely event of a loss of coolant accident. Its 
setting limit is consistent with the value assumed in the loss of coolant 
analysis. (4) 

The overtemperature Delta-T reactor trip provides core protection against 
DNB for all combinations of pressure, power, coolant temperature, and axial 
power distribution, provided only that (1) the transient is slow with 
respect to piping transit delays from the core to the temperature detectors 
(about 3.5 seconds) (5), and (2) pressure is within the range between the 
high and low pressure reactor trips. With normal axial power distribution, 
the reactor trip limit, with allowance for errors (2), is always below the 
core safety limit as shown on Figure 2.1-1. If axial peaks are greater than 
design, as indicated by difference between top and bottom power range 
nuclear detectors, the reactor trip limit is automatically reduced. (6) (7) 

The values of the constants K1 , K2, and K(3 are determined during the design 
of the core for operation with all reactor loops in service. The value for 
K, includes an allowance for instrument channel uncertainty, and therefore 
is a nominal trip setpoint. K2 and K3 are analytical limits, and do not 
require an allowance for instrument channel uncertainty. The setpoints will 
ensure that the safety limit of centerline fuel melt will not be reached and 
the applicable safety limit DNBR will not be violated.I 

The overpower Delta-T reactor trip prevents power density anywhere in the 
core from exceeding 118% of design power density, and includes corrections 
for change in density and heat capacity of water with temperature, and 
dynamic compensation (via the overall gain in the rate controller) for 
piping delays from the core to the loop temperature detectors. The 
specified setpoints meet this requirement. (2 ) The values of the constants 
K(4, K5, and K6 are determined during the design of the core and the reactor 
protection system. The value for K(4 includes an allowance for instrument 
channel uncertainty, and therefore is a nominal trip setpoint. K5 and K6 are 
analytical limits, and do not require an allowance for instrument channel 
uncertainty.  

The overpower limit criteria is that core power be prevented from reaching 
a value at which fuel pellet centerline melting would occur. Fuel 
temperature decreases due to cladding creepdown with burnup and 
consequential reduction of pellet-cladding gap. Thus overpower limits 
become less restrictive as fuel burnup proceeds.  

The T' values represent the measured full power T,9g for the overtemperature 
and overpower Delta-T equations. T' must correspond to the indicated full 
power Tavg, and may only be set as high as 573.3 0 F if the plant operates at 
the design full power T,,g. Reducing T' for a lower (than design) full power 
T,,g assures that the overtemperature and overpower delta-T setpoint are 
decreased for any increase in Tavg above the indicated loop full power Tavg.  
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Figure 3.1.A-3 
RCS Pressure Limits for Low Temperature Operation 

Figure applicable to 11 EFPY
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3.3 ENGINEERED SAFETY FEATURES 

Applicability 

Applies to the operating status of the Engineered Safety Features.  

Objective 

To define those limiting conditions for operating that are necessary: 1 
to remove decay heat from the core in emergency or normal shutdown 
situations; 2) to remove heat from containment in normal operating and 
emergency situations; 3) to remove airborne iodine from the containment 
atmosphere following a Design Basis Accident; 4) to minimize containment 
leakage to the environment subsequent to a Design Basis Accident; 5) to 
minimize the potential for and consequences of Reactor Coolant System 
pressure transients.  

Specification 

The following specifications apply except during low temperature physics 
tests.  

A. Safety Injection and Residual Heat Removal Systems 

1. The reactor coolant system Tavg shall not exceed 200'F unless the 
following requirements are met: 

a. The refueling water storage tank water level shall be a 
minimum of 35.4 feet, with the water at a boron 
concentration >2400 ppm and <2600 ppm.  

b. One refueling water storage tank low level alarm operable 
and set to alarm between 10.5 feet and 12.5 feet of water 
in the tank.  

3.3-1
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c. One residual heat removal pump and heat exchanger together 
with the associated piping and valves operable.  

d. One recirculation pump together with its associated piping 
and valves operable.  

2. If the Safety Injection and Residual Heat Removal Systems are not 
restored to meet the requirements of 3.3.A.1 within 1 hour the 
reactor shall be in the cold shutdown condition within the next 
20 hours.  

3. The reactor coolant system Tv shall not exceed 350'F unless the 
following requirements are met: 

a. The refueling water storage tank water level shall be a 
minimum of 35.4 feet, with the water at a boron 
concentration >2400 ppm and <2600 ppm.  

b. DELETED 

C. The four accumulators are pressurized between 600 and 700 
psig and each contains a minimum of 775 ft3 and a maximum 
of 815 ft3 of water at a boron concentration >2000 ppm and 
<2600 ppm. Accumulator isolation valves 894A, B, C, and D 
shall be open and their power supplies deenergized whenever 
the reactor coolant system pressure is above 1000 psig.  

3.3-2
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d. One pressure and one level transmitter shall be operating 

per accumulator.  

e. Three safety injection pumps together with their associated 
piping and valves are operable.  

f. Two residual heat removal pumps and heat exchangers 
together 'with their associated piping and Valves are 
operable.  

g. Two recirculation pumps together with the associated piping 
and valves are operable.  

h. Valves 856B and 856G in the Safety Injection discharge 
headers shall be closed and their power supplies de
energized.  

i. Valve 1810 in the suction line of the high-level SI pumps 
and valves 882 and 744 in the suction and discharge lines, 
respectively, of the residual heat removal pumps shall be 
open and their power supplies de-energized.  

j. Valves 842 and 843 in the mini-flow return line from the 
discharge of the safety injection pumps to the RWST are de
energized in the open position.  

k. The refueling water storage tank low level alarms are 
operable and set to alarm between 10.5 feet and 12.5 feet 
of water in the tank.  

1. Valve 883 in the RHR return line to the RWST is de
energized in the closed position.  

M. Valves 1870 and 743 in the miniflow line for the Residual 
Heat Removal Pumps shall be open and their power supplies 
de-energized.  

4. The requirements of 3.3.A.3 may be modified to allow any one of 
the following components to be inoperable at any one time: 

3.3-3
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C. Containment Hydrogen Monitoring Systems 

1. One hydrogen monitor including a flow path and associated 
containment fan cooler unit shall be OPERABLE whenever the 
reactor T,9g exceeds 35 01F.  

a. The requirements of 3.3.G.1' can be modified to allow both 
containment hydrogen monitoring systems to be inoperable 
for a period not to exceed 7 days.  

H. Control Room Ventilation System 

1. The control room ventilation system shall be operable at all 
times when containment integrity is required as per specification 
3.6.  

2. The requirements of 3.3.H.1 may be modified as follows: 

a. The control room ventilation system may be inoperable for 
a period not to exceed seventy-two hours. At the end of 
this period, if the mal-condition in the control room 
ventilation system has not been corrected, the reactor 
shall be placed in the hot shutdown condition utilizing 
normal operating procedures. If after an additional 48 
hours the mal-condition still exists, the reactor shall be 
placed in the cold shutdown condition utilizing normal 
operating procedures.  

3. Two independent toxic gas monitoring systems, with separate 
channels for detecting chlorine, ammonia, and oxygen shall be 
operable in accordance with 3.3.H.1 except as specified below.  
The alarms for ammonia and chlorine shall be adjusted to actuate 
at :535 ppm and :53 ppm, respectively.  

a. With any channel for a monitored toxic gas inoperable, 
restore the inoperable channel to operable status within 7 
days.  

b. If 3. a above cannot be satisfied within the specified time, 
then within the next 8 hours initiate and maintain 
operation in the control room of alternate monitoring 
capability for the inoperable channel.  

C. With both channels for a monitored gas inoperable, within 
8 hours initiate and maintain operation in the control room 
of an alternate monitoring system capable of detecting the 
gas monitored by the inoperable channel.  

3.3-11
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The minimum indicated RWST level of 35.4 feet (approximately 342,200 gals.), 
and the low level alarms ("allowable values") of 10.5 feet (approx. 111,100 
gals.) and 12.5 feet (approx. 129,700 gals.), include consideration for 
instrumentation uncertainties, margin, and the unusable volume at the bottom 
of the tank. (7 ) (18 ) These water levels ensure a minimum of approx. 195,800 
gals. available for injection, and approx. 66,700 gals. for use during and 
following the transition from injection to recirculation (to allow continued 
CS pump operation for sump pH control).(")' The minimum RWST boron 
concentration ensures that the reactor core will remain subcritical during 
long term recirculation with all control rods fully withdrawn following a 
postulated large break LOCA.  

The four accumulator isolation valves (894 A,B,C,D) are maintained in the 
open position when the reactor coolant pressure is above 1000 psig to assure 
flow passage from the accumulators will be available during the injection 
phases of a loss-of-coolant accident. Indication is also provided on the 
monitor light panel, should any of these valves not be in the full open 
position even with the valve operator deenergized. The 1000 psig limit is 
derived from the minimum pressure requirements of the accumulators combined 
with instrument error and an operational band and is based upon avoiding 
inadvertent injection into the reactor coolant system. The accumulator 
isolation valve motor operators are de-energized to prevent an extremely 
unlikely spurious closure of these valves from occurring when accumulator 
core cooling flow is required. Valves 856 B and G are maintained in the 
closed position to prevent hot leg injection during the injection phase of 
a loss-of-coolant accident. As an additional assurance of preventing hot 
leg injection, these valve motor operators are deenergized to prevent 
spurious opening of these valves during the injection phase of a loss-of
coolant accident. Power will be restored to these valves at an appropriate 
time in accordance with plant operating procedures after a loss-of-coolant 
accident in order to establish hot leg recirculation.  

Valves 1810, 882, and 744 are maintained in the open position to assure that 
flow passage from the refueling water storage tank will be available during 
the injection phase of a loss-of-coolant accident. As additional assurance 
of flow passage availability, these valve motor operators are de-energized 
to prevent an extremely unlikely spurious closure. This additional 
precaution is acceptable, since failure to manually re-establish power to 
close these valves following the injection phase is tolerable as a single 
failure.  

Valves 842 and 843 in the mini-flow return line from the discharge of the 
safety injection pumps to the refueling water storage tank are de-energized 
in the open position to prevent an extremely unlikely spurious closure which 
would cause the safety injection pumps to overheat if the reactor coolant 
system pressure is above the shutoff head of the PUMPS.  

3.3-16 
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be prevented from injecting water into the RCS. This may be accomplished, 
for example, by placing the SI. pump switches in the trip pull-out position, 
or by closing and locking (if manual) or de-energizing (if motor operated) 
at least one valve in the flow path from these pumps to the RCS. For 
conditions when the OPS is inoperable, additional restrictions are imposed 
on the RCS temperature, and pressurizer pressure and level. See 
Specification 3.l.A.6.b. (3).  

References 

1) FSAR Section 9 
2) FSAR Section 6.2 
3) FSAR Section 6.2 
4) FSAR Section 6.3 
5) FSAR Section 14.3.5 
6) FSAR Section 1.2 
7) FSAR Section 8.2 
8) FSAR Section 9.6.1 
9) FSAR Section 14.3 
10) FSAR Section 6.8 
11) FSAR Section 6.5 
12) Response to Question 14.6, FSAR Volume 7 
13) FSAR Appendix 14C 
14) Resp onse to Question 9.35, FSAR Volume 7 
15) WGAP-12313, "Safety Evaluation for an Ultimate Heat Sink Temperature 

Increased to 950 at IP-3" 
16) American Conference of Governmental Industrial Hygienists 1982 

Industrial Ventilation, 19th Edition 
17) NYPA calculation 1P3-CALC-SI-00725, Rev. 0, "Instrument Loop 

Accuracy/Setpoint Calc ./RWST Level." 
18) Nuclear Safety Evaluation 93-3-162-SI, Rev. 0, Adequate Post-LOCA 

Coolant Inventory.
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TABLE 3.5-1 (Sheet 1 of 2) 

ENGINEERED SAFETY FEATURES INITIATION INSTRUMENT ALLOWABLE VALUES 

No. FUNCTIONAL UNIT CHANNEL ALLOWABLE VALUE 

1. High Containment Pressure (Hi Safety Injection < 4.5 psig 
Level) 

2. High Containment Pressure (Hi-Hi a. Containment Spray <24 psig 
Level) b. Steam Line 

Isolation 

3. Pressurizer Low Pressure Safety Injection > 1700 psig 

4. High Differential Pressure Between Safety Injection < 150 psi 
Steam Lines 

5. High Steam Flow in 2/4 Steam Lines a. Safety Injection < 6 sec. time delay for SI 
Coincident with Low Tav or Low Steam actuation 
Line Pressure < 49% of full steam flow at zero 

load 
b. Steam Line Isolation < 49% of full steam flow at 20% 

load' 
< 110% of full steam flow at 
full load 

> 540OF Tag 
> 600 psig steam line pressure 

6. Steam Generator Water Level (low-low). Auxiliary Feedwater > 5% of narrow range instrument 
span each steam generator 

7.*a. 480v Bus Undervoltage Relay > 200v** 

b. 480v Bus Degraded Voltage Relay > 414v with a <45 sec time delay 
(Non-SI) 

c. 480v Bus Degraded Voltage Relay > 414v with a <10 sec time delay 
(Coincident SI)

Amendment No. 7g, 7$, X4 X90,
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Feedwater Line Isolation 

The feedwater lines are isolated upon actuation of the Safety Injection 
System in order to prevent excessive cooldown of the reactor coolant 
system. This mitigates the effect of an accident such as steam break which 
in itself causes excessive coolant temperature cooldown. Feedwater line 
isolation also reduces the consequences of a steam line break inside the 
containment, by stopping the entry of feedwater.  

Containment Vent and Purge 

The containment vent and purge valves are isolated upon actuation of the 
Safety Injection System, Containment Spray System, or upon receipt of a 
high containment radiation signal. In the event of an accident, this 
action prevents a continuous radioactive release via the Containment Vent 
and Purge System.  

Allowable Values 

Table 3.5-1 provides the "allowable values" for Engineered Safety Features 
instrumentation. The "allowable values" represent the limit placed on the 
"as-found" condition for an instrument loop. If the "as-found" condition 
measured during calibration is within the "allowable value, " the instrument 
loop will satisfy the system and safety requirements. (6) 

1. The Hi-Level containment pressure value is about 10% of containment 
design pressure. Initiation of Safety Injection protects against loss 
of coolant (2 ) or steam line break(3 ) accidents as discussed in the safety 
analysis.  

2. The Hi-Hi Level containment pressure value is about 50% of containment 
design pressure. Initiation of Containment Spray and Steam Line 
Isolation protects against large loss of coolant (2 ) or steam line break 
accidents(3 ) as discussed in the safety analysis.  

3. The pressurizer low pressure value is substantially below system 
operating pressure limits. However, it is sufficiently high to protect 
against a loss of coolant accident as shown in the safety analysis (2 ).  
The trip is bypassed below 2000 psig to prevent inadvertent actuation 
of the Engineered Safeguards when the reactor is shutdown.  

3.5-6
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4. The steam line high differential pressure value is well below those 
differential pressures expected in the event of a large steam line 
break accident as shown in the safety analysis(3).  

5. The high steam line flow measurement AP value is approximately 49% of 
the full steam flow from no load to 20% load. Between 20% and 100% 
(full) load, the value for the flow measurement AP is ramped linearly 
with respect to first stage turbine pressure from 49% of the full steam 
flow to 110% of the full steam flow. High steam flow, coincident with 
low T, or low steam line pressure, will initiate safety injection in 
the case of a large steam line break accident. The coincident low Tv, 
value for S15 and steam line isolation initiation is below the hot 
shutdown value. The coincident steam line pressure value is below the 
full load operating pressure. The safety analysis shows that these 
values provide protection in the event of a large steam line break. (3 ) 

Instrument Operating Conditions 

During plant operations, the complete instrumentation systems will normally 
be in service. Reactor safety is provided by the Reactor Protection 
System, which automatically initiates appropriate action to prevent 
exceeding established limits. Safety is not compromised, however, by 
continuing operation with certain instrumentation channels out of service 
since provisions were made for this in the Plant design. This 
specification outlines limiting conditions for operation necessary to 
preserve the effectiveness of the Reactor Control and Protection System 
when any one or more of the channels are out of service.  

3.5-7
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Almost all reactor protection channels are supplied with sufficient 
redundancy to provide the capability for channel calibration and test at 
power. Exceptions are backup channels such as reactor coolant pump 
breakers. The removal of one trip channel on process control equipment is 
accomplished by placing that channel bistable in a tripped mode; e.g., a 
two-out-of -three circuit becomes a one-out-of-two circuit. A channel 
bistable may also be placed in a bypassed mode; e.g., a two-out-of-three 
circuit becomes a two-out-of-two circuit. The nuclear instrumentation 
system channels are not intentionally placed in a tripped mode since the 
test signal is superimposed on the normal detector signal to test at power.  
Testing of the NIS power range channel requires: (a) bypassing the Dropped 
Rod protection from NIS, for the channel being tested; and (b) defeating 
the AT protection CHANNEL SET that is being fed from the NIS channel and 
(c) defeating the power mismatch section of T, control channels when the 
appropriate NIS channel is being tested. However, the Rod Position System 
and remaining NIS channels still provide the dropped-rod protection.  
Testing. does not trip the system unless a trip condition exists in a 
concurrent channel.  

In the event that either the specified Minimum Number of Operable Channels 
or the Minimum Degree of Redundancy cannot be met, the reactor and the 
remainder of the plant is placed, utilizing normal operating procedures, 
in that condition consistent with the loss of protection.  

The source range and the intermediate range nuclear instrumentation and the 
turbine and steam-feedwater flow mismatch trip functions are not required 
to be operable since they were not used in the transient and safety 
analysis (FSAR Section 14).  

The shunt trip features of the reactor trip and bypass breakers were 
modified as a result of the Salem ATWS events (

4
). Operability requirements 

for the reactor trip breakers and the reactor protection logic relays were 
added to the reactor protection instrument operating conditions as a result 
of NRC review of shunt trip modifications at Westinghouse plants( 5

) .  
Operability is demonstrated when the logic coincidence relays are tested 
to show they are capable of initiating a reactor trip. Reactor trip 
breakers are considered operable when tested to show they are capable of 
being opened: (a) by the undervoltage device and the shunt trip device 
independent of each other from an automatic trip signal and (b) from the 
Control Room Flight Panel manual trip during refueling outages. An 
exception of 72 hours is allowed before a reactor trip breaker is declared 
inoperable if only one of the diverse trip features (undervoltage or shunt 
trip) fails to open the breaker when tested.  

References: 

1) FSAR - Section 7.5 2) FSAR - Section 14.3 
3) FSAR - Section 14.2.5 4) GL 83-28 - Item 4.3 
5) GL 85-09 
6) NYPA Report 1P3-RPT-MULT-00763, Revision 1, "124 Month Operating 

Cycle Technical Specification Operability and Acceptance 
Criteria." 
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TABLE 4.1-1 (Sheet 2 of 6)

Channel Description 

10. Steam Generator Level 

11. Residual Heat Removal Pump Flow 

12. Boric Acid Tank Level 

13. Refueling Water Storage Tank Level 
a. Transmitter 
b. Indicating Switch 

14. Containment Pressure 

15. Process and Area Radiation 
Monitoring: 

a. Fuel Storage Building Area 
Radiation Monitor (R-5) 

b. Vapor Containment Process 
Radiation Monitors 
(R-11 and R-12) 

c. Vapor Containment High Radiation 
Monitors.(R-25 and R-26) 

d. Wide Range Plant Vent Gas Process 
Radiation Monitor (R-27) 

e. Main Steam Lines Process 
Radiation Monitors (R-62A, R-62B, 
R-62C, and R-62D) 

f. Gross Failed Fuel Detectors 
(R-63A and R-63B)

Check 

S 

N. A.  

S 

W 
W 

S 

D 

D 

D 

D 

D 

D

1 ~I* *I.

Calibrate 

18M 

18M 

18M 

18M 
6M 

18M 

24M 

24M 

18M 

24M 

24M 

24M

Test 

Q 

N. A.  

N. A.  

N. A.  
N. A.  

Q 

Q 

Q 

Q 

Q 

Q 

Q

Remarks 

Bubbler tube rodded during 
calibration 

Low level alarm 
Low level alarm 

High and High-High

Amendment No. 9, X9, OX, 0, 7 , 7, X0~7, Y7,X, YX,7,



TABLE 4.1-1 (Sheet 6 of 6) 

Table Notation 

S By means of the movable incore detector system 

** Quarterly when reactor power is below the setpoint and prior to each 
startup if not done previous month.  

**If either an accumulator level or pressure instrument channel is declared 
inoperable, the remaining level or pressure channel must be verified 
operable by interconnecting and equalizing (pressure and/or level wise) a 
minimum of two accumulators and crosschecking the instrumentation.  

# These requirements are applicable when specification 3.3.F.5 is in effect 
only.  

S - Each Shift 
W - Weekly 
P - Prior to each startup if not done previous week 
M - Monthly 
NA - Not Applicable 
Q - Quarterly 
D - Daily 
18M - At least once per 18 months 
TM - At least every two months on a staggered test basis (i.e., one train 

per month) 
24M - At least once per 24 months 
6M - At least once per 6 months

Amendment No. X,37,
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Section I - Description of Changes 

This application for amendment to Figure 3.1 .A-3, section 3.3 (including the basis), Table 3.5-1 
(including titles and basis), and Table 4.1-1 of the Indian Point 3 Technical Specifications 
proposes to change the following instrument settings and associated requirements: 

* the Overpressure Protection System (OPS) actuation curve (Curve Ill of Figure 
3. 1.A-3), 

* the minimum required volume and low level alarm settings of the Refueling Water 
Storage Tank (RWST), 

* the calibration frequency for the RWST low level alarms, 
* the settings for the ammonia and chlorine toxic gas monitors, 
* the settings for containment pressure, high and high-high, and 
* the setting for steam flow at zero and 20% load.  

These changes are required as a result of a recent evaluation of the operability and acceptance 
criteria in instrument channel surveillance tests versus the Technical Specification (Tech. Spec.) 
required settings. This application also includes the following proposed change: 

0 the basis of section 2.3 is being changed to clarify the description of the 
constants (Kj through KN used in the equations for the overtemperature AT and 
overpower AT settings.  

Section 11 - Evaluation of Changes 

Background 

In January of 1993, a Quality Assurance department audit identified a non-compliance with the 
surveillance test operability criteria for the RWST low level alarms. (This finding was reported to 
the NRC in Reference 1.) The combined inaccuracies of the RWST level transmitter and bistable 
had not been factored into the surveillance test operability and acceptance criteria. Review of 
this event showed that the bistable "as-found" operability and acceptance criteria was equal to 
the Tech. Spec. requirement, with no allowance provided to account for the inaccuracies, or "as
found" condition of the transmitter. The "as-found" tolerances created the potential for an 
unrecognized Technical Specification violation. As a result of this finding, a sample of additional 
instrument surveillance tests was evaluated, to determine whether or not the potential existed for 
other unrecognized Tech. Spec. violations. The evaluation was expanded to include the 
operability and acceptance criteria of all surveillance tests used to calibrate instruments that have 
a specific alarm, interlock, or trip setting specified in the Indian Point 3 (1P3) Tech. Specs. The 
results of the evaluation, including the need for the Tech. Spec. changes listed above, are 
documented in Authority report IP3-RPT-MULT-00763 (Reference 2).  

As described in Reference 2, the Tech. Spec. changes proposed are for one of two reasons: 
either (a) the current Tech. Spec. value is too limiting for calibration (i.e., the calibration 
tolerances would have to be smaller than the overall loop accuracy of the instruments in order 
to meet the Tech. Spec. requirements), or (b) the existing Tech. Spec. requirement is not an 
'' allowable value."
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With the proposed changes, unless otherwise noted, setting limits and Limiting Safety System 
Settings provided in the IP3 Tech. Specs. are "allowable values," representing the limit placed 
on the "as-found" condition for an instrument loop. If the "as-found" condition measured during 
calibration is within the "allowable value" (i.e., within the Tech. Spec. setting), the instrument loop 
will satisfy the system and safety requirements. The loop accuracy calculations used to 
determine the "allowable values" were based on the appropriate calibration interval for the 
specific instrument. The titles of Table 3.5-1, as well as the basis of section 3.5, are being 
changed, to make clear that the values that were formerly called setting limits are now all 
'' allowable values." 

Each specific Tech. Spec. change is described in the following sections of this evaluation.  

OPS Curve (Curve Ill of Figure 3.1.A-3) 

The existing OPS curve of Figure 3.1.A-3 (Curve Ill) is not an "allowable value" curve for 
automatic actuation; it includes an allowance of 10'F and 30 psi for instrument error. The 
proposed curve, that was generated based on the loop accuracy calculation for the automatic 
circuitry, is an "allowable value" (or limiting "as-found" value) curve, as stated by the note on 
Figure 3.1 .A-3. The new curve is within the allowance determined by the loop accuracy 
calculation, and therefore will meet the assumptions made in the safety analysis.  

RWST Low Level Alarm Setpoints and Minimum Required Volume 

The RWST has two redundant low level alarm circuits to signal the operators to transition from 
the injection to the recirculation phase of safety injection (the transition is a manual operation 
using a series of recirculation switches). One circuit includes a level transmitter and two 
bistables aligned in parallel that actuate a single alarm. The other circuit is a level indicating 
switch that actuates a second alarm. The current Indian Point 3 (1P3) Tech. Specs. require that 
the RWST low level alarms be operable and set to alarm between 98,100 gallons and 100,850 
gallons of water in the tank prior to the reactor coolant system T, exceeding 350'F (and one 
alarm operable prior to T. exceeding 2000 F).  

As stated previously, a Quality Assurance department audit identified a non-compliance with the 
operability criteria for the RWST low level alarms. Reference 1 noted that the Tech. Spec. basis 
states that the specified quantities of water for the RWST include 1406 gallons for alarm setpoint 
inaccuracies. A loop accuracy calculation (Reference 3) for the RWST levels was recently 
performed using ISA 67.04 setpoint methodology. Separate channel uncertainties were 
calculated for the bistable loops and indicating loops of the first low level alarm circuit, and for 
the indicating switch circuit. The Authority determined that the installed RWST level 
instrumentation has a total channel uncertainty of ± 1.4 feet (± approximately 13,000 gals.), and 
the installed instrumentation does not have the accuracy required to ensure that the current 
settings (98,100 - 100,850 gallons) are maintained. The proposed changes will ensure that the 
Tech. Spec. required alarm settings can be maintained by the currently installed instrumentation, 
as well as ensuring that the RWST can provide sufficient water to satisfy postulated loss-of
coolant-accident requirements.  

One function of the RWST is to provide borated water to the safety injection pumps, residual heat 
removal pumps, and the containment spray pumps for a loss of coolant. accident. The available
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volume of the RWST needs to allow for the initiation of sump recirculation (i.e., provide the 
required NPSH to the recirculation pumps), pump realignment to cold leg recirculation, and 
continued containment spray (CS) pump operation during and following the switchover from 
injection to recirculation (the CS pump requirement is for sump pH control). In the following 
description of the RWST volume requirements, the volumes are described as three separate 
"izones": (1) water needed for recirculation, (2) the low level alarm zone, and (3) water needed 
for injection. Figure 1 (page 9 of 9) shows how the volumes and instrument uncertainties were 
translated into the Tech. Spec. settings. (It should be noted that the RWST levels and setpoints 
were calculated in feet. The volumes given are conservative values, and are based on 
conversion from feet to gallons in order to compare the new requirements to the existing Tech.  
Specs. As an added conservatism, some values have been rounded in 100 gallon increments.) 

(1) Water needed for recirculation 

The current Tech. Spec. basis lists 80,000 gallons as the minimum amount of 
water needed for the recirculation phase. This volume is dedicated to support 
continued operation of the CS pump during and following the switchover from 
injection to recirculation. The CS pump dedicated volume is required for 
containment sump pH control. Recent evaluations for an NaOH concentration of 
35 to 38 weight percent have shown that approximately 66,700 gallons is 
sufficient for post-LOCA sump pH control (Reference 4). (NOTE: Approx. 40,600 
gals. (including instrumentation uncertainty, water below the instrument tap, and 
unavailable water in the tank bottom) below the "recirculation zone" are reserved 
to prevent draining below the lower instrument tap (and potential CS pump 
cavitation)).  

(2) Low level alarm zone 

As stated previously, the low level alarms signal the operators to transition from 
injection to recirculation. The current Tech. Specs. require the low level alarms 
to be set between 98,100 gals. and 100,850 gals. An ISA 67.04 loop accuracy 
calculation shows that the Tech. Spec. low level alarm "allowable values," should 
be 10.5 and 12.5 feet (approx. 111, 100 and 129,700 gallons) to account for 
instrument uncertainties and the volume needed for item (1) above.  

(3) Water needed for iniection 

The current Tech. Spec. basis lists 246,000 gallons as the amount of water 
needed for the injection phase. The current updated Final Safety Analysis Report 
(Reference 5, section 6.2) divides the 246,000 gallon requirement into three 
separate requirements: 

* 21,000 gallons to refill the reactor vessel above the nozzles, 

* 50,000 gallons to assure no return to criticality, and

* 175,000 gallons on the floor to permit the initiation of recirculation.
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Based on a recent evaluation of recirculation pump required head, and a level to 
volume conversion for containment level, the minimum amount of water needed 
to initiate recirculation is 173,671 gallons (Reference 4). As stated in Reference 
5, a volume of 21,000 gals. is needed to cover the core after boiloff (refill the 
vessel above the nozzles). Adding this to 173,671 gals. gives a new volume of 
194,671 gals. required for the injection phase. Reference 5 also states that 50,000 
gals. are needed to assure no return to criticality. However, the 173,671 gals.  
required to initiate recirculation is pumped into the RCS and assumed to 
subsequently spill onto the containment floor through the break that caused the 
postulated LOCA. The Authority has performed an evaluation (Reference 6) that 
determined that this water alone is sufficient to assure no return to criticality.  
Therefore, the total required (or "set aside") volume for the injection phase will be 
195,800 gallons (the 194,671 stated above with an 1129 gal. margin).  

Based on the requirements for "zones" (1) through (3), and including an allowance for indication 
uncertainties, the resultant minimum indicated RWST level required for operation will be 35.4 feet 
(approx. 342,200 gals.).  

RWST Low Level Alarm Calibration Requirements 

Based on the proposed low level alarm values, the alarm associated with the level transmitter 
(LT-920) can be calibrated at the current Tech. Spec. required frequency of every 18 months.  
However, the alarm associated with the indicating switch (LIC-921) requires calibration every 6 
months. Item 13 of Table 4.1-1 is being changed to reflect these calibration requirements.  
Please note that these updated calibration frequencies supersede the quarterly calibration 
frequency committed to in LER 93-009-00 (Reference 1).  

Toxic Gas (Ammonia and Chlorine) Monitor Setting Changes 

The current Tech. Specs. require that the alarm setpoints for the ammonia and chlorine monitors 
be 35 ppm and 3 ppm. These are being changed to _-05 ppm and -3 ppm. This change is 
consistent with other changes proposed by this submittal, in that the Tech. Spec. values will now 
be the limits placed on the "as-found" condition of the instruments ("allowable values"). This 
change will allow the actual settings in the field to be lower than the Tech. Spec. values.  

Containment Pressure Setting Limit Chanaes 

To meet the existing Tech. Spec. settings for containment pressure (high and high-high), the 
calibration tolerances would have to be smaller than the overall loop accuracy of the containment 
pressure instruments. Because the high pressure trip setting is relatively close to the maximum 
operating containment pressure, lowering the trip setpoint would lead to the potential for 
spurious trips. The proposed "allowable values" for high and high-high containment pressure 
are 4.5 psig and 24.0 psig. These new "allowable values" are within the allowance determined 
by the loop accuracy calculations, and therefore will meet the assumptions made in the safety 
analyses.
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High Steam Flow Setting Limit Changes 

Similar to the containment pressure channels, the calibration tolerances for the steam flow 
instruments would have to be smaller than or equal to the overall loop accuracy of the 
instruments to meet the existing Tech. Spec. settings. Because the high flow trip setting is 
relatively close to the operating steam flow at 20% load, lowering the trip setting would lead to 
the potential for spurious trips. The proposed "allowable values" for high steam flow at zero and 
20% load are 49%. The new "allowable values" are within the allowances determined by the loop 
accuracy calculations, and therefore will meet the assumptions made in the safety analyses.  

Constants Used to Determine OTAT and OPAT (Change to section 2.3 basis) 

The reactor trip setting for OTAT is calculated (as described in Tech. Spec. section 2.3) using 
pressure, temperature, a function of an indicated power difference, and three constants, K1 
through K3. The reactor trip setting for OPAT is calculated (as described in Tech. Spec. section 
2.3) using temperature and three constants, K4 through K6. The values for K1 and K4 include 
an allowance for total channel uncertainty, and therefore are nominal trip setpoints, not "allowable 
values." K2, K3, K5, and K6 are analytical limits, and do not require an allowance for channel 
uncertainty. The basis of section 2.3 is being changed to clarify this information. Also, the 
statements regarding how the values are specified (iLe., ....for the ... manufacturer...") are being 
deleted, because they represent a historical, rather than ongoing, activity and could be 
confusing.  

Section III - No Significant Hazards Evaluation 

Consistent with the criteria of 10 CER 50.92, the enclosed application is judged to involve no 
significant hazards based on the following information: 

(1) Does the proposed license amendment involve a significant increase in the 
probability or consequences of any accident previously evaluated? 

Response: 

The proposed changes do not involve a significant increase in the probability or 
consequences of any accident previously evaluated.  

The changes proposed include altering the minimum required volume and low 
level alarm "allowable values" for the RWST (and associated basis), and the 
calibration requirements for the low level alarms. The RWST changes do not 
involve any hardware changes to the plant (although the field settings of the low 
level alarms will be changed), nor do they alter the Way the emergency core 
cooling system (ECCS) equipment functions; therefore, these changes will not 
increase the possibility of an accident. The injection of borated refueling water 
into the reactor coolant system and containment post-accident is a safety-related 
function designed to mitigate the consequences of an accident. Analyses have 
shown that all necessary RWST volume requirements continue to be met, so the 
consequences of a postulated LOCA are not affected. The decrease in the alarm 
calibration frequency for the indicating switch is intended to ensure that the switch
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can maintain the required alarm setpoint range.  

The new "allowable values" for high and high-high containment pressure, high 
steam flow, and the OPS actuation curve do not necessitate any physical changes 
to the plant. The system functions are not being altered. The proposed Tech.  
Specs. are "allowable values," based on loop accuracy calculations. The 
"allowable values" meet the assumptions made in the safety analysis.  

Consistent with the other changes, the Tech. Spec. values for the ammonia and 
chlorine toxic gas monitors are being made the limiting "as-found" conditions 
("allowable values"), to allow the field settings to be lower than the Tech. Spec.  
values. The system functions are not being altered.  

The title changes for Table 3.5-1, and section 3.5 basis changes, are consistent 
with the Tech. Spec. changes, clarifying that the numbers in the table are 
"allowable values." The change to the basis of section 2.3 is an administrative 
change only. The basis is being changed to clarify that some of the constants 
used to determine OTAT and OPAT are trip setpoints, some are analytical limits, 
and historical statements are being deleted.  

(2) Does the proposed license amendment create the possibility of a new or different 
kind of accident from any previously evaluated? 

Response: 

The proposed changes do not create the possibility of a new or different kind of 
accident from any previously evaluated. The changes propose to alter the RWST 
minimum required volume and low level alarm "allowable values" (and basis), the 
calibration requirements for the low level alarm, and the Tech. Spec. "allowable 
values" for containment pressure (high and high-high), high steam flow, and the 
OPS actuation curve. The changes do not necessitate any hardware changes to 
the plant (although the field settings of the RWST low level alarms will be 
changed), nor do they alter the way the EGOS functions. The RWST will continue 
to serve its safety-related purposes. All RWST volume requirements will continue 
to be met, so the changes will not cause the initiation of any new accident nor 
create any new credible limiting single failure. For containment pressure, steam 
flow, and the OPS curve, the proposed settings are "allowable values," based on 
loop accuracy calculations. The proposed "allowable values" meet the 
assumptions made in the safety analysis. Specifying "allowable values" for the 
ammonia and chlorine toxic gas monitors is consistent with the other changes, 
and will allow the field settings to be lower than the Tech. Spec. values; the 
system function is not being altered. The title changes for Table 3.5-1, and the 
section 3.5 basis changes, are consistent with the Tech. Spec. changes, clarifying 
that the numbers in the table are "allowable values." The change to the basis of 
section 2.3 is an administrative change only. The basis is being changed to 
clarify that some of the constants used to determine OTAT and OPAT are trip 
setpoints, and some are analytical limits, and historical statements are being 
deleted.
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(3) Does the proposed amendment involve a significant reduction in a margin of 
safety? 

Response: 

The proposed changes do not involve a significant reduction in a margin of safety.  
The changes for the RWST level and low level alarm "allowable values" will ensure 
that the alarm settings can be maintained by the currently installed instruments.  
(The alarm associated with the indicating switch will be required to be calibrated 
every 6 months.) Analyses have shown that all applicable RWST volume 
requirements (for CS pump protection, and the injection and recirculation phases 
of a LOCA, including the largest channel uncertainties) will continue to be met.  
The apparent reduction in the margin cited in the current Tech. Spec. basis 
(13,370 gals.) reflects the change in methodology used to calculate the required 
volumes and account for instrument uncertainties. Using current setpoint 
calculation methods, the new calculations are more conservative than the original 
calculations because the largest total channel uncertainty (26,000 gals.) is 
included twice (once in conjunction with the CS pump cavitation prevention 
volume and once in conjunction with the minimum volume for recirculation), and 
uncertainty is also added in determining the Tech. Spec. minimum required 
RWST volume of 342,200. In total, the current calculation includes approximately 
55,700 gals. of instrument uncertainty. The current calculation includes a margin 
of about 1,129 gallons.  

The changes to the "allowable values" for high and high-high containment 
pressure, high steam flow, and the OPS actuation curve will ensure that adequate 
operational margin is maintained between the field trip setting and the Tech.  
Spec. "allowable value", while also ensuring adequate margin between the 
"allowable value" and the assumptions made in the safety analysis. The change 
for the toxic gas monitors will allow adequate margin between the Tech. Spec.  
"1allowable values" and the field settings.  

The title changes for Table 3.5-1, and the section 3.5 basis changes, are 
consistent with the Tech. Spec. changes, clarifying that the numbers in the table 
are "allowable values." The change to the basis of section 2.3 is an administrative 
change only. The basis is being changed to clarify that some of the constants 
used to determine OTAT and OPAT are trip setpoints, some are analytical limits, 
and historical statements are being deleted.  

Section IV - Impact of Changes 

These changes will not adversely impact the following: 

ALARA Program 
Security and Fire Protection Programs 
Emergency Plan 
FSAR and SER Conclusions 
Overall Plant Operations and the Environment
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Section V - Conclusions 

The incorporation of these changes: a) will not increase the probability nor the consequences 
of an accident or malfunction of equipment important to safety as previously evaluated in the 
Safety Analysis Report; b) will not increase the possibility for an accident or malfunction of a 
different type than any evaluated previously in the Safety Analysis Report; c) will not reduce the 
margin of safety as defined in the bases for any technical specification; d) does not constitute 
an unreviewed safety question; and e) involves no significant hazards considerations as defined 
in 10 CFR 50.92.  
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Commitment Commitment Due Date 
Number 

IPN-93-144-1 The RWST low level alarms will be set to See note (1) 
actuate between 10.5 and 12.5 feet 

IPN-93-144-2 The minimum indicated RWST level will be See note (1) 
35.4 feet (applicability as per the Tech.  

____________Spec. requirements) 

IPN-93-144-3 The Emergency Operating Procedures will See note (1) 
be modified to direct the operators to stop 
pumps taking suction from the RWST at 1.5 
feet 

IPN-93-144-4 The low level alarm for RWST level This is a current Tech.  
transmitter LT-920 will be calibrated at least Spec. requirement 

___________once per 18 months (See note (2)) 

IPN-93-144-5 The low level alarm for RWST indicating This surveillance is 
switch LIC-921 will be calibrated at least currently being 
once per 6 months (See note (2)) performed semi-annually 

IPN-93-144-6 The high containment pressure maximum See note (1) 
allowed "as-found" value will be less than or 
equal to 4.5 psig 

IPN-93-144-7 The high-high containment pressure See note (1) 
maximum allowed "as-found" value will be 
less than or equal to 24 psig____________ 

IPN-93-144-8 The high steam flow maximum allowed "as- See note (1) 
found" value (for zero load and 20% load) 
will be less than or equal to 49% of full 
steam flow 

IPN-93-144-9 Both OPS PORVs shall have maximum See note (1) 
allowed "as-found" lift settings not to exceed 
Figure 3.1.A-3, Curve 1ll, as required by 
Specification 3.1 .A.8.a 

IPN-93-144-10 The ammonia and chlorine detector alarm See note (1) 
maximum allowed "as-found" values will be 
less than or equal to 35 ppm and 3 ppmr 

IPN-93-144-1 1 Unless otherwise noted, setting limits and See note (1) 
Limiting Safety System Settings provided in 
the IP3 Tech. Specs. are "allowable values," 
representing the limit placed on the "as
found" condition for an instrument loop ____________
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NOTES FOR COMMITMENTS

NOTE (1): These commitments will be implemented within the required implementation 
period after the Technical Specification changes are approved.  

NOTE (2): These updated calibration frequencies supersede the quarterly calibration 
frequency committed to in Licensee Event Report (LER) 93-009-00.
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