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R.E. Ginna Nuclear Power Plant
Pressure and Temperature Limits Report

1.0 RCS Pressure and Temperature Limits Report (PTLR)

This Pressure and Temperature Limits Report (PTLR) for Ginna Station has been
prepared in accordance with the requirements of Technical Specification 5.6.6.
Revisions to the PTLR shall be provided to the NRC after issuance.

The Technical Specifications addressed in this report are Tisted below:

3.4.3
3.4.6
3.4.7
3.4.10
3.4.12

RCS Pressure and Temperature (P/T) Limits
RCS Loops - MODE 4

RCS Loops - MODE 5, Loops Filled
Pressurizér Safety Valves

Low Temperafure Overpressure Protection (LTOP) System

| PTLR
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2.0 OPERATING LIMITS

m The cycle-specific parameter limits for the specifications listed in Section
1.0 are presented in the following subsections. Al1 changes to these limits
must be developed using the NRC approved methodologies specified in Technical
Specification 5.6.6. These limits have been determined such that all
applicable limits of the safety analysis are met. A1l items that appear in
capitalized type are defined in Technical Specification 1.1, "Definitions.”

2.1 RCS Pressure and Temperature Limits (LCO 3.4.3 and LCO 3.4.12)
(Reference 1)

2.1.1 The RCS temperature rate-of-change limits are:
a. A maximum heatup of 60°F per hour.
b. A maximum cooldown of 100°F per hour.

2.1.2 The RCS P/T 1imits for heatup and cooldown are specified by
Figures 1 and 2, respectively.

2.1.3 The minimum boltup temperature, using the methodology of Reference
4, Enclosure 2 is 60°F.

G 2.2 Low Temperature Overpressure Protection System Enable Temperature-
(LCOs 3.4.6, 3.4.7, 3.4.10 and 3.4.12)
(Methodology of Reference 3, Attachment VI as calculated in Reference 3,
Attachment VII).

2.2.1 The enable temperature for the Low Temperature Overpressure
Protection System is 322°F.

2.3 Low Temperature Overpressure Protection System Setpoints (LCO 3.4.12)

2.3.1 Pressurizer Power Operated Relief Valve Lift Setting Limits
(Methodology of Reference 3, Attachment VI as calculated in
Reference 4, Enclosure 4).

The 1ift setting for the pressurizer Power Operated Relief Valves
(PORVs) is = 411 psig (includes instrument uncertainty).

| PTLR 3 Revision 2
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REACTOR VESSEL MATERIAL SURVEILLANCE PROGRAM

The reactor vessel material irradiation surveillance specimens shall be -
removed and examined to determine changes in material properties. The
vemoval schedule is provided in Table 1. The results of these
examinations shall be used to update Figures 1 and 2.

The pressure vessel steel surveillance program (Ref. 5) is in compliance
with Appendix H to 10 CFR 50, entitled, "Reactor Vessel Radiation
Surveillance Program." The material test requirements and the
acceptance standard utilize the reference nil-ductility temperature,
RTyor> Which is determined in accordance with ASTM E208. The empirical
relationship between RTy,; and the fracture toughness of the reactor
vessel steel is developed in accordance with Appendix G, "Protection
Against Non-Ductile Failure," to section III of the ASME Boiler and
Pressure Vessel Code. The surveillance capsule removal schedule meets
the requirements of ASTM E185-82.

As shown by Reference 1 (specifically its Reference 51), the reactor
vessel material irradiation surveillance specimens indicate that the
surveillance data meets the credibility discussion presented in
Regulatory Guide 1.99 revision 2 where:

1. The capsule materials represent the limiting reactor vessel
material. :

2. Charpy energy vs. temperature plots scatter are small enough to
permit determination of 30 ft-1b temperature and upper shelf
energy unambiguously.

3. The scatter of ARTyor values are within the best fit scatter
Timits as shown on Table 2. The only exception is with respect to
the Int$rmediate Shell which is not the Timiting reactor vessel
material.

4, The Charpy specimen irradiation temperature matches the reactor
vessel surface interface temperature within * 25°F.

5. The surveillance data falls within the scatter band of the
material database.

SUPPLEMENTAL DATA INFORMATION AND DATA TABLES

The RTps value for Ginna Station limiting beltline material is 256.6°F
for 32 EFPY per Reference 1.

Tables
Table 2 contains a comparison of measured surveillance material 30 ft-1b

transition temperature shifts and upper shelf energy decreases with
Regulatory Guide 1.99, Revision 2 predictions.
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Table 3 shows calculations of the surveillance materia1'chemistry
factors using surveillance capsule data.

Table 4 provides the reactor vessel toughness data.

Table 5 provides a summary of the fluence values used in the generation
of the heatup and cooldown 1imit curves.

Table 6 shows example calculations of the ART values at 24 EFPY for the
limiting reactor vessel material.

REFERENCES

WCAP-14684, "R.E. Ginna Heatup and Cooldown Limit Curves for Normal
Operation," dated June 1996.

WCAP-14040-NP-A, “Methodo]ogy Used to Develop Cold Overpressure
Mitigating System Setpoints and RCS Heatup and Cooldown Limit Curves,"
Revision 2, January 1996.

Letter from R.C. Mecredy, RG&E, to Guy S. Vissing, NRC, Subject:
"Application for Amendment to Facility Operating License, Revision to
Reactor Coolant System (RCS) Pressure and Temperature Limits Report
(PTLR) Administrative Controls Requirements," dated September XX, 1997.

Letter from R.C. Mecredy, RG&E, to Guy S. Vissing, NRC, "Clarifications
to Proposed Low Temperature Overpressure Protection System Technical
Specification,” dated June 3, 1997.

WCAP-7254, "Rochester Gas and Electric, Robert E. Ginna Unit No. 1
Reactor Vessel Radiation Surveillance Program," May 1969.
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N Table 1

- ﬁy ‘ Surveillance Capsule Removal Schedule
Vessel &Capsule Capsule
Location Lead Fluence
Capsule (deg.) Factor Removal Schedule® E19(n/cm?)®

| v 77° 2.99 1.6 (removed) .5028

| R 257° 3.00 2.7 (removed) 1.105

| T 67° 1.85 . - 7 (removed) 1.864

| S 57° 1.74 17 (removed) 3.746

N 237° 1.74 TBD™ TBD®

P 247° 1.9 Standby N/A

L}

@ 'NOTES:
(a) Effective Full Power Years (EFPY).

(b) " To be determined, there is no current requirement for removal.

| (c) Reference 1.

| PTLR : 8
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TABLE 2

Survei]]ance Material 30 ft-1b Transition Temperature Shift

30 1b-ft Transition Temperature Shift

( 1 Fbyeg;e
x 10" n/cm®, E > 1.0 : (o) {a)
Material Capsule Mev)® Pre?liged Mea:y;;d (:})
v .5028 26 25 1
R 1.105 32 25 7
Lower Shell T 1.864 37 30 7
S 3.746 42 42 0
v .5028 37 0 37
R 1.105 46 46
Intermediate Shell T 1.864 52 52
S 3.746 59 60 1
v .5028 135 140 5
R 1.105 168 165 3
Weld Metal T 1.864 191 150 41
S 3.746 218 205 13
v .5028 === 0 il
R 1.105 ~=- 90 ---
HAZ Metal T 1.864 100
S 3.746 --- 95 ---

(a)

Reference 1 (inc]uding‘its Reference 51).




TABLE 3
Calculation of Chemistry Factors Using Surveillance Capsule Data
Fluence
(x 10"
Material Capsul /e, FF ﬁRT%B&’ FF*ﬁRTNDT 2
psuile E>1.0 (°F) (°F) FF
Mev)®
| Intermediate v .5028 .8081 25 20.2 .6530
Foﬁg?ﬂ; 05 R 1.105 1.0279 25 25.7 1.0566
(Tangential) T 1.864 1.1706 | 30 35.1 1.3703
S 3.746 1.3418 | 42 56.4 1.8004
Sum: | 137.4 4.8803
Chemistry Factor = 28.2°F
Intermediate v .5028 .8081 0 0 .6530
Shell R 1.105 1.0279 0 0 1.0566
T 1.864 1.1706 0 0 1.3703
S 3.746 1.3418 60 80.5 1.8004
Sum: 80.5 4.8803
Chemistry Factor = 16.5°F
Weld Metal v .5028 .8081 149.7 121.0 .6530
R 1.105 1.0279 | 176.4 181.3 1.0566
T 1.864 1.1706 | 160.4 187.8 1.3703
S 3.746 1.3418 | 219.1 294.0 1.8004
Sum: 854.69 4.8803
Chemistry Factor = 160.7°F
NOTES:
(a) Reference 1.

(b)  ARTypy for weld material is the adjusted value using the 1.069 ratioing
factor per Reference 1 applied to the measured values of Table 2.

PTLR
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Reactor Vessel Toughness Table (Unirradiated)®

TABLE 4

_Material Description Cu (%) | Ni(%) | Initial RTyor(°F)
Intermediate Shell .07 .69 20
Lower Shell .05 .69 40
Circumferential Weld .25 .56 -4.8
| (a) Per Reference 1.
TABLE 5
Reactor Vessel Surface Fluence Values at 19.5 and 32 EFPY™
x 10*° (n/cm?, E > 1.0 MeV)
EFPY 0° 15° 30° 45°
| 19.5 2.32 1.47 1.05 .969
| 32 3.49 2.20 1.56 1.45
I (a) Reference 1.
PTLR 11 Revision 2




{ % TABLE 6
@ Calculation of Adjusted Reference Temperatures at 24 EFPY for the Limiting
l Reactor Vessel Material
Parameter _ ‘ Values |
| | Operating Time 24 EFPY
Material Circ. Weld Circ. Weld
Location 1/4-T 3/4-T
| || Chemistry Factor (CF), °F™ 160.7 160.7
| | Fluence (f), 10'° n/cm® (E > 1.0 MeV)® 1.85 .851
| || Fluence Factor (FF) 1.17 .955
I | ARTypoy = CF x FF, °F 188 153.4
Initial RTypr (1), °F -4.8 -4.8
Margin (M), °F" 48.3 48.3
| | ART = 1 + (CFxFF) + M, °F"@ 232 196.9
. NOTES:
‘b\} (a) Value calculated using Table 5 values.

(b) Values from Table 3.

! ’(c) Reference 1.

PTLR 12 Revision 2



Attachment V

w Redlined Version of LTOP Methodology

(Identifies changes to methodology originally provided in
December 8, 1995 RG&E letter to NRC)
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LOW TEMPERATURE OVERPRESSURE PROTECTION SYSTEM (LTOPS)

INTRODUCTION

The purpose of the LTOPS is to supplement the normal plant operational administrative controls
to protect the reactor vessel from being exposed to conditions of fast propagating brittle
fracture. The LTOPS also protects the Residual Heat Removal (RHR) System from
overpressurization. This has been achieved by conservatively choosing an LTOPS setpoint
which prevents the RCS from exceeding the pressure/temperature limits established by 10 CFR
Part 50 Appendix G requirements, and the RHR System from exceeding 110% of its design
pressure. The LTOPS Is designed to provide the capabillity, during relatively low temperature
operation (typically less than 350 °F), to automatically prevent the RCS pressure from exceeding
the applicable limits. Once the system Is enabled, no operator action is involved for the LTOPS
to perform its intended pressure mitigation function. Thus, no operator action is modelled in
the analyses supporting the setpoint selection, although operator action may be initiatéd to

ultimately terminate the cause of the overpressure event.

The PORVs located near the top of the pressurizer, together with additional actuailon logic from
the low-range pressure channels, are utilized to mitigate potential RCS overpressure translents.
The LTOPS provides the relief capacity for specific translents which would not be mitigated by
the RHR System rellef valve. In addition, a limit on the PORV piping is accommodated due to
the potential for water hammer effects to be developed in the piping assoclated with these
valves as a result of the cyclic opening and closing characteristics during mitigation of an
overpressure transient. Thus, a pressure limit more restrictive than the 10CFR50, Appendix Gt
allowable %ﬁ imposed above a certain temperature so that the loads on the pl;;Ing from

a LTOPS event would not affect the piping integrity.

3-1






3.2

Two specific transients have been defined, with the RCS In a water-solid condition, as the
design basis for LTOPS. Each of these scenarios assumes no RHR System heat removal
capability. The RHR System relief valve (203) does not actuate during the transients. The first
translent consists of a heat Injection scenario in which a reactor coolant pump In a single loop
Is started with the RCS.temperature as much as 50°F lower than the steam generator
secondary side temperature. This results in a sudden heat input to a water-solid RCS from the
steam generators, creating an increasing pressure translent. The second transient has been
defined as a mass injection scenario into a water-solid RCS as caused by one of two possible
scenarios. The first scenario is an inadvertent actuation of the safety injection pumps into the
RCS. The second scenario Is the simultaneous isolation of the RHR System, Isolation of
letdown, and failure of the normal charging flow controls to the full flow condition. Either
scenario may be eliminated from consideration depending on the plant configurations which
are restricted by technical speciﬂcatlons.' Also, various combinations of charging and safety
injection flows may also be evaluated on a plant-specific basis. The resulting mass

injection/letdown mismatch causes an increasing pressure transient.

LTOPS Setpoint Determination

Rochester Gas and Electric and Babcock & Wilcox Nuclear Technology (BWNT) have
developed the following methodology which is employed to determine PORV setpolnis for
mitigation of the LTOPS design basis cold overpressurization translents. This methodology
maximizes the available operating margin for setpoint selection while maintaining an appropriate

level of protection in support of reactor vessel and RHR System integrity.



3.2.1 Parameters Considered
The selection of proper LTOPS setpolint for actuating the PORVs requires the consideration of

numerous system parameters including:

a. Volume of reactor coolant involved in transient
b. RCS pressure signal transmission delay
¢. Volumetric capacity of the rellef valves versus opening position, including the
potential for critical flow
d. Stroke time of the relief valves (open & close)
e. Initial temperature and pressure of the RCS and steam generator
f. Mass input rate into RCS
g. Temperature of Injected fluid
6 h. Heat transfer characteristics of the steam generators
I Initial temperature asym“metry between RCS and steam generator secondary water
J- Mass of steam generator secondary water
k. RCP startup dynamics
L 10CFR50, Appendix G pressure/temperature characteristics of the reactor vessel
m.  Pressurizer PORV piping/structural analysis limitations
n Dynamic and static pressure differences throughout the RCS and RHRS
0. RHR System pressure limits
p Loop asymmetry for RCP start cases
q. Instrument uncertainty for temperature (conditions under which the LTOP System is

placed Into service) and pressure uncertainty (actuation setpoint)

These parameters are modelled in the BWNT RELAP5/MOD2-B&W computer code (Ref. 19)

¢



3.2.2
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which calculates the maximum and minimum system pressures.

Pressure Limits Selection

The function of the LTOPS Is to protect the reactor vessel from fast propagating brittle fracture.
This has been implemented by choosing a LTOPS setpoint which prevents exceeding the limits
prescribed by the applicable pressure/temperature characteristic for the specific reactor vessel

material In accordance with rules given In AppendixG-to-10CERE0IIASME CRIE CASE N5 T4,

The LTOPS deslign basls takes credit for the fact that overpressure events most likely occur
during isothermal conditions in the RCS. Therefore, it is appropriate to utilize (% 6 the
steady-state Appendix G limit a8 IGWEd By ASME COaa CASEIN514

. In addition, the LTOPS

also provides for an operational consideration to maintain the integrity of the PORV piping, and
to protect the RHR System from overpressure during the LTOPS design basis transients. A
typical characteristic 10CFR50 Appendix G curve {ﬁzﬁm@ﬁiﬂi@mﬁﬁ%ﬁ%@ﬁ is shown
by Figure 3.1 where the allowable system pressure increases with increasing temperature. This
type of curve sets the nominal upper limit on the pressure which should not be exceeded
during RCS Increasing pressure transients based on reactor vessel material properties.
Superimposed on this curve is the PORV piping limit and RHR System pressure limit which is
conservatively used, for setpoint development, as the maximum allowable pressure above the

temperature at which it intersects with the 10CFR50 Appendix G curve.

When a relief valve Is actuated to mitigate an increasing pressure translent, the release of a
volume of coolant through the valve will cause the pressure increase to be slowed and reversed
as described by Figure 3.2. The system pressure then decreases, as the relief valve releases

coolant, until a reset pressure is reached where the valve is signalled to close. Note that the

3-4 .
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3.23

pressure continues to decrease below the reset pressure as the valve recloses. The nominal
lower limit on the pressure during the transient is typically established based solely on an
operational consideration for the reactor coolant pump #1 seal to maintain a nominal differential
pressure across the seal faces for proper film-riding performance. In the event that the available
range Is insufficient to concurrently accommodate the upper and lower pressure limits, the

upper pressure limits are given preference.

.......

G requirement, the RHR System pressure limit, and the PORV piping limitations) and the
nominal RCP #1 seal performance criteria create a pressure range from which the setpoints for
both PORVs may be selected as shown on Figures 3.3 and 3.4. Where there is insufficient
range between the upper and lower pressure limits to select PORV setpoints to provide
protection against violation of both limits, setpoint selection to provide protection against the

upper pressure limit violation shall take precedence.

Mass Input Consideration

For a particular mass input transient to the RCS, the relief valve will be signalled to open at a
specific pressure setpoint. However, as shown on Figure 3.2, there will be a pressure overshoot
during the delay time before the valve starts to move and during the time the valve Is moving
to the full open position. This overshoot Is dependent on the dynamics of the system and the
input parameters, and results In a maximum system pressure somewhat higher than the set
pressure. Similarly there will be a pressure undershoot, while the valve Is relleving, both due
to the reset pressure being below the setpoint and to the delay in stroking the valve closed.

The maximum and minimum pressures reached (Pyax and Pyy) In the transient are a function

3-5






3.24

3.25

of the selected setpoint (Ps) as shown on Figure 3.3. The shaded area represents an optimum

range from which to select the setpoint based on the particular mass input case. Several mass

input cases may be run at various input flow rates to bound the allowable setpoint range.

Heat Input Consideration

The heat input case is done similarly to the mass input case except that the locus of transient
pressure values versus selected setpoints may be determined for several values of the initial
RCS temperature. This heat Input evaluation provides a range of acceptable setpoints
dependept on the reactor coolant temperature, whereas the mass input case Is limited to the
most restrictive low temperature condition only (i.e. the mass injection transient Is not sensitive
to temperature). The shaded area on Figure 3.4 describes the acceptable band for a heat input
transient from which to select the setpoint for a particular initial reactor coolant temperature.

If the LTOPS Is a single setpoint system, the most limiting result is used throughout.

Final Setpoint Selection

By superimposing the results of multiple mass Input and heat input cases evaluated, (from a
series of figures such as 3.3 and 3.4) a range of allowable PORV setpoints to satisfy both
conditions can be determined. For a single setpoint system, the most limiting setpoint is

chosen, with the upper pressure limit given precedence if both limits cannot be accommodated.
The selection of the setpoints for the PORVs considers the use of nominal upper and lower
pressure limits. The upper limits are specified by the minimum of the steady-state cooldown

3-6
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curve TR0 SHHINBHAITIATG IR as calculated in accordance with Appendix G to 10CFRs0!*!
or the peak RCS or RHR System pressure based upon piping/structural analysis loads. The
lower pressure extreme is specified by the reactor coolant pump #1 seal minimum differential
pressure performance criteria. Uncertainties In the pressure and temperature instrumentation
utilized by the LTOPS are accounted for consistent with the methodology of Reference 2.0.
Accounting for the effects of Instrumentation uncertainty imposes additional restrictions on the
setpoint development, which is already based on conservative pressure limits such as a safety

factor of 2 on pressure stress, use of a lower bound K curve and an assumed Y%T flaw depth

with a length equal to 1% times the vessel wall thickness-as-diccussed-ln-Section-2-of-this
FepoRr.

Application of ASME Code Case N-514
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. Enable Temperature for LTOPS

The enable temperature Is the temperature below which the LTOPS system Is required to be

operable.i}
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The RCS cold leg temperature limitation for starting an RCP Is the same value as the LTOPS

enable temperature to ensure that the basis of the heat injection transient is not violated. The
Standard Technical Specifications (STS) prohibit starting an RCP when any RCS cold leg
temperatures Is less than or equal to the LTOPS enable temperature unless the secondary side
water temperature of each steam generator is less than or equal to 50°F above each of the

RCS cold leg temperatures.
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Attachment VI

'D Final Version of LTOP Methodology

(Replaces methodology originally provided in December 8, 1995 RG&E letter to NRC which
in turn replaced methodology provided in Section 3 to WCAP-14040)
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3.0

3.1

. LOW TEMPERATURE OVERPRESSURE PROTECTION SYSTEM (LTOPS)

INTRODUCTION

The purpose of the LTOPS Is to supplement the normal plant operational administrative controls
to protect the reactor vesse! from being exposed to conditions of fast propagating brittle
fracture. The LTOPS also protects the Residual Heat Removal (RHR) System from
overpressurization. This has been achieved by conservatively choosing an LTOPS setpoint
which prevents the RCS from exceeding the pressure/temperature limits established by 10 CFR
Part 50 Appendix G requirements, and the RHR System from exceeding 110% of its design
preséure. The LTOPS is designed to provide the capability, during relatively low temperature
operation (typically less than 350°F), to automatically prevent the RCS pressure from exceeding
the applicable limits. Once the system is enabled, no operator action Is involved for the LTOPS
to perform its intended pressure mitigation function. Thus, no operator action Is modelled in
the analyses supporting the setpoint selection, although operator action may be Initiated to

ultimately terminate the cause of the overpressure event.

The PORVs located near the top of the pressurizer, together with additional actuation logic from
the low-range pressure channels, are utilized to mitigate potential RCS overpressure transients.
The LTOPS provides the relief capacity for specific transients which would not be mitigated by
the RHR System relief valve. In addition, a limit on the PORV piping is accommodated due to
the potential for water hammer effects to be developed in the piping associated with these
valves as a result of the cyclic opening and closing characteristics during mitigation of an
overpressure transient. Thus, a pressure limit more r.estrictive than the 10CFR50, Appendix G
allowable maybe Imposed above a certain temperature so that the loads on the pliping from a

LTOPS event would not affect the piping integrity.
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3.2

Two specific transients have been defined, with the RCS In a water-solid condition, as the
design ‘basls for LTOPS. Each of these scenarios assumes no RHR System heat removal
capability. The RHR System rellef valve (203) does not actuate during the transients. The first
transient consists of a heat Injection scenario in which a reactor coolant pump In a single loop
is started with the RCS temperature as much as 50°F lower than the steam generator
secondary side temperature. This results in a sudden heat input to a water-solid RCS from the
steam generators, creating an increasing pressure transient. The second transient has been
defined as a mass injection scenario into a water-solid RCS as caused by one of two possible
scenarios. The first scenario Is an Inadvenent.actuatlon of the safety injection pumps into the
RCS. The second scenario Is the simultaneous Isolation of the RHR System, Isolation of
letdown, and failure of the normal charging flow contfols to the full flow condition. Either
scenario may be eliminated from consideration depengiing on the plant configurations which
are restricted by technical specifications. Also, various combinations of charging and safety
injection flows may also be evaluated on a plant-specific basis. The resulting mass V

injection/letdown mismatch causes an increasing pressure transient.

LTOPS Setpoint Determination

Rochester Gas and Electric and Babcock & Wilcoxg Nuclear Technology (BWNT) have
developed the following methodology which is employed to determine PORV setpoints for
mitigation of the LTOPS design basis cold overpressurization transients. This methodology
maximizes the available operating margin for setpoint selection while maintaining an appropriate

level of protection In support of reactor vessel and RHR System Integrity.






3.2.1

Parameters Considered

The selection of proper LTOPS setpoint for actuating the PORVs requires the consideration of

numerous system parameters including:

a.  Volume of reactor coolant involved in transient

b. RCS pressure signal transmission delay

c.  Volumetric capacity of the relief valves versus opening position, lnclud'lng the
potential for critical flow

d. Stroke time of the relief valves (open & close)

e. Initial temperature and pressure of the RCS and steam generator

f. Mass input rate into RCS

g.  Temperature 6f Injected fluld

h. Heat transfer characteristics of the steam generators

L Initial temperature asymmetry between RCS and steam generator secondary water

J- Mass of steam generator secondary water

k. RCP startup dynamics

I, 10CFR50, Appendix G pressure/terﬁperature characteristics of the reactor vessel

m.  Pressurizer PORV plpiﬁg/structural analysis limitations

n. Dynamic and static pressure differences throughout the RCS and RHRS

o. RHR System pressure limits

p- Loop asymmetry for RCP start cases

q. Instrument uncertainty for temperature (conditions under which the LTOP System is

placed into service) and pressure uncertainty (actuation setpoint)

These parameters are modelled in the BWNT RELAPS/MOD2-B&W computer code (Ref. 19)
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which calculates the maximum and minimum system pressures.

Pressure Limits Selection .

The function of the LTOPS Is to protect the reactor vessel from fast propagating brittle fracture.
This has been implemented by choosing a LTOPS setpolint which prevents exceeding the limits
prescribed by the applicable pressure/temperature characteristic for the specific reactor vessel
material In accordance with rules given in ASME Code.Case N-514!"71, The LTOPS design basis
takes credit for the fact that overpressure events most likely occur during isothermal conditions
in the RCS. Therefore, it Is appropriate to utilize 110% of the steady-state Appendix G limit as
allowed by ASME Code Case N-514. In addition, the LTOPS also provides for an operational
consideration to maintain the integrity of the PORV piping, and to protect the RHR System from
overpressure during the LTOPS design basis transients. A typical characteristic 10CFRS0
Appendix G curve (without the additional 10% margin) Is shown by Figure 3.1 where the
allowable system pressure Increases with increasing temperature. This type of curve sets the
nominal upper limit on the pressure which should not be éxceeded during RCS increasing
pressure transients based on reactor vessel material properties. Superimposed on this curve
is the PORV piping limit and RHR System pressure limit which is conservatively used, for

setpoint development, as the maximum allowable pressure above the temperature at which it

Intersects with the 10CFR50 Appendix G curve.

When a relief valve Is actuated to mitigate an increasing pressure transient, the release of a
volume of coolant through the valve will cause the pressure increase to be slowed and reversed
as described by Figure 3.2. The system pressure then decreases, as the relief valve releases

coolant, until a reset pressure is reached where the valve Is signalled to close. Note that the
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3.23

pressure continues to decrease below the reset pressure as the valve recloses. The nominal

lower limit on the pressure during the transient is typically established based solely on an
operational conslderation for the reactor cool‘ant pump #1 seal to maintain a nominal differential
pressure across the seal faces for proper film-riding performance. In the event that the available
range is insufficient to concurrently accommodate the upper and lower pressure limits, the

upper pressure limits are given preference.

The nominal upper limit (based on the minimum of the 110% steady-state 10CFR50 Appendix
G requirement, the RHR System pressure limit, and the PORV piping limitations) and the
nominal RCP #1 seal performance criteria create a pressure range from which the setpoints for
both PORVs may be selected as shown on Figures 3.3 and 3.4. Where there Is insufficlent
range between the upper and lower pressure limits to select PORV setpoints to provide
protection against violation of both limits, setpoint selection to provide protection against the

upper pressure limit violation shall take precedence.

Mass Input Consideration

For a particular mass input transier;t to the RCS, the relief valve will be signalled to open at a
speclfic pressure setpoint. However, as shown on Figure 3.2, there will be a pressure overshoot
during the delay time before thé valve starts to move and during the time the valve is moving
to the full open position. This overshoot is dependent on the dynamics of the system and the
input parameters, and results in a maximum system pressure somewhat higher than the set
pressure. Similarly there will be a pressure undershoot, while the valve is relieving, both due
to the reset pressu;e being below the setpoint and to the delay in stroking the valve closed.

The maximum and minimum pressures reached (Pyax and Pyy) in the transient are a function

3-5
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of the selected setpoint (Ps) as shown on Figure 3.3. The shaded area represents an optimum
range from which to select the setpoint based on the particular mass input case. Several mass

input cases may be run at various input flow rates to bound the allowable setpoint range.

Heat Input Consideration

The heat input case is done similarly to the mass input case except that the locus of transient
pressure values versus selected setpoints may be determined for several values of the initial
RCS temperature. This heat input evaluation provides a range of acceptable setpoints
dependent <;n the reactor coolant temperature, whereas the mass input case is limited to the
most restrictive low temperature condition only (i.e. the mass injection transient is not sensitive
to temperature). The shaded area on Figure 3.4 describes the acceptable band for a heat input
transient from which to select the setpoint for a particular initial reactor coolant temperature.

If the LTOPS Is a single setpolnt system, the most limiting result is used throughout.

Final Setpoint Selection

By superimposing the results of multiple mass input and heat input cases evaluated, (from a

series of figures such as 3.3 and 3.4) a range of allowable PORV setpoints to satisfy both
conditions can be determined. For a single setpoint system, the most limiting setpoint Is

chosen, with the upper pressure limit given precedence if both limits cannot be accommodated.

The selection of the setpoints for the PORVs considers the use of nominal upper and lower

pressure limits. The upper limits are specified by the minimum of the steady-state cooldown
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3.3

curve (with 10% additional margin) as calculated in accordance with Appendix G to 10CFR50!

or the peak RCS or RHR System pressure based upon piping/structural analysis loads. The
lower pressure extreme is specified by the reactor coolant pump #1 seal minimum differential
pressure performance criteria. Uncertainties in the pressure and temperature instrumentation
utilized by the LTOPS are accounted for consistent with the methodology of Reference 2.0.
Accounting for the effects of Instrumentation uncertainty Imposes additional restrictions on the
setpoint development, which is alread;' based on conservative pressure limits such as a safety
factor of 2 on pressure stress, use of a lower bound K, curve and an assumed %T flaw depth

with a length equal to 1% times the vesse! wall thickness.

Application of ASME Code Case N-514

ASME Code Case N-514U""] allows LTOPS to limit the maximum pressure In the reactor vessel
to 110% of the pressure determined to satisfy Appendix G, paragraph G-2215, of Section X of
the ASME Code'®. The application of ASME Code Case N-514 increases the operating margin
in the region of the pressure-temperature limit curves where the LTOPS is enabled. Code Case
N-514 also requires LTOPS to be effective at coolant temperatures less than 200°F or at
coolant temperatures corresponding to a reactor vessel metal temperature, at a 1/4t distance
from the inside vessel surface, less than RTyor + 50°F, whichever is greater. RTyory Is the
highest adjusted reference temperature for weld or base metal In the beltline reglon at a
distance one-fourth of the vessel section thickness from the vessel inside surface, as determined
by Regulatory Guide 1.99, Revision 2. The ability to use Code Case N-514 for establishing the
LTOPS enable temperature Is requested for approval by the NRC in the review of this PTLR
methodology. However, at this time, no exemption has been submitted to apply the provisions
of Code Case N-514 which would permit th;a pressure used to establish the LTOPS setpoint to

be based on 110% of the Appendix G limits.
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Enable Temperature for LTOPS

The enable temperatu're is the temperature below which the LTOPS system Is required to be

operable.

The Ginna LTOPS enable temperature Is established using the guidance provided by ASME XI
Code Case N-514. The ASME Code Case N-514 supports an enable RCS liquid temperature
corresponding to the reactor vessel 1/4t metal temperature of RTy,r + S50°F or 200°F,
whichever Is greater as described in Section 3.3. This definition Is also supported by the
Westinghouse Owner's Group. The Ginna enable temperature is determined as (RTyor + 50°F)
+ (instrument error %) + (metal temperature difference to 1/4 T). The maximum allowable
pressure is 110% of the steady-state cooldown curve calculated in accordance with Appendix
G to 10CFR50!! per ASME Code Case N-51412)

The RCS cold leg temperature limitation for starting an RCP is the same value as the LTOPS
enable temperature to ensure that the basis of the heat injection transient is not violated. The
Standard Technical Specifications (STS) prohibit starting an RCP when any RCS cold leg

temperatures Is less than or equal to the LTOPS enable temperature unless the secondary side

~ water temperature of each steam generator Is less than or equal to 50°F above each of the

RCS cold leg temperatures.
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