
Duke Energy Corporation 
McGuire Nuclear Station 
12700 Hagers Ferry Road 
Huntersville, NC 28078-9340 

(704) 875-4800 OFFICE 
(704) 875-4809 FAX

August 15, 2002

United States Nuclear Regulatory Commission 
ATTENTION: Document Control Desk 
Washington, DC 20555-0001

SUBJECT: Duke Energy Corporation 
McGuire Nuclear Station Units 1 and 2 
Docket Nos. 50-369 and 50-370 
Technical Specification (TS) Bases Change

Attached is a revision to McGuire Technical Specification Bases 

Manual Sections 3.4.12 (LTOP System) and 3.5.1 (Accumulators).  

The phrase "using the power disconnect switches in the correct 

position" is being deleted from TS SR Bases 3.5.1.5 (ECCS) to 

maintain consistency with the language in TS SR Bases 3.4.12 
(LTOP). Power is preferably removed from the CLA Discharge 

Isolation Valves by using the power disconnect switches on the 

control panel, but this revision will also permit power to be 

removed by opening breaker to valve which is also allowable.  

Attachment 1 contains the revised TS Bases List of Effective 
Sections. Attachment 2 contains revised TS Bases.  

Please contact Jeff Thomas at (704) 875-4535 if you have any 
questions.  

Very truly yours, 

H. B. Barron

Attachments

H. B. Barron 
Vice President
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McGuire Nuclear Station Technical Specifications 
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LTOP System 
B 3.4.12

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.12 Low Temperature Overpressure Protection (LTOP) System 

BASES

BACKGROUND The LTOP System controls RCS pressure at low temperatures so the 
integrity of the reactor coolant pressure boundary (RCPB) is not 
compromised by violating the pressure and temperature (P/T) limits of 
10 CFR 50, Appendix G (Ref. 1). The reactor vessel is the limiting RCPB 
component for demonstrating such protection. This specification provides 
the maximum allowable actuation logic setpoints for the power operated 
relief valves (PORVs) and LCO 3.4.3, "RCS Pressure and Temperature 
(P/T) Limits," provides the maximum RCS pressure for the existing RCS 
cold leg temperature during cooldown, shutdown, and heatup to meet the 
Reference 1 requirements during the LTOP MODES.  

The reactor vessel material is less tough at low temperatures than at 
normal operating temperature. As the vessel neutron exposure 
accumulates, the material toughness decreases and becomes less 
resistant to pressure stress at low temperatures (Ref. 2). RCS pressure, 
therefore, is maintained low at low temperatures and is increased only as 
temperature is increased.  

The potential for vessel overpressurization is most acute when the RCS is 
water solid, occurring only while shutdown; a pressure fluctuation can 
occur more quickly than an operator can react to relieve the condition.  
Exceeding the RCS P/T limits by a significant amount could cause brittle 
cracking of the reactor vessel. LCO 3.4.3 requires administrative control 
of RCS pressure and temperature during heatup and cooldown to prevent 
exceeding the specified limits.  

This LCO provides RCS overpressure protection by having a minimum 
coolant input capability and having adequate pressure relief capacity.  
Limiting coolant input capability requires all but one centrifugal charging 
pump or one safety injection pump incapable of injection into the RCS 
and isolating the accumulators. The pressure relief capacity requires 
either two redundant PORVs or a depressurized RCS and an RCS vent of 
sufficient size. One PORV or the open RCS vent is the overpressure 
protection device that acts to terminate an increasing pressure event.  

With minimum coolant input capability, the ability to provide core coolant 
addition is restricted. The LCO does not require the makeup control
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B 3.4.12 

BASES 

BACKGROUND (continued) 

system deactivated or the safety injection (SI) actuation circuits blocked.  
Due to the lower pressures inthe LTOP MODES and the expected core 
decay heat levels, the makeup system can provide adequate flow via the 
makeup control valve. If conditions require the use of more than one 
centrifugal charging pump for makeup in the event of loss of inventory, 
then pumps can be made available through manual actions.  

PORV Requirements 

As designed for the LTOP System, each PORV is signaled to open if the 
RCS pressure reaches 385 psig when the PORVS are in the "lo-press" 
mode of operation. If the PORVs are being used to meet the 
requirements of this specification, then RCS cold leg temperature is 
limited in accordance with the LTOP analysis. For cases where no 
reactor coolant pumps are in operation, this temperature limit is met by 
monitoring of BOTH the Wide Range Cold Leg temperatures and 
Residual Heat Removal Heat Exchanger discharge temperature. These 
temperatures are the most representative of the fluid in the reactor vessel 
downcomer region. The LTOP actuation logic monitors both RCS 
temperature and RCS pressure. The signals used to generate the 
pressure setpoints originate from the safety related narrow range 
pressure transmitters. The signals used to generate the temperature 
permissives originate from the wide range RTDs on cold leg C and hot 
leg D. Each signal is input to the appropriate NSSS protection system 
cabinet where it is converted to an internal signal and then input to a 
comparator to generate an actuation signal. If the indicated pressure 
meets or exceeds the bistable setpoint, a PORV is signaled to open.  

This Specification presents the PORV setpoints for LTOP. Having the 
setpoints of both valves within the limits ensures that the Reference 1 
limits will not be exceeded in any analyzed event.  

When a PORV is opened in an increasing pressure transient, the release 
of coolant will cause the pressure increase to slow and reverse. As the 
PORV releases coolant, the RCS pressure decreases until a reset 
pressure is reached and the valve is signaled to close. The pressure 
continues to decrease below the reset pressure as the valve closes.  

RCS Vent Requirements 

Once the RCS is depressurized, a vent exposed to the containment 
atmosphere will maintain the RCS at containment ambient pressure in an 
RCS overpressure transient, if the relieving requirements of the transient 
do not exceed the capabilities of the vent. Thus, the vent path must be
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B 3.4.12 

BASES 

BACKGROUND (continued) 

capable of relieving the flow resulting from the limiting LTOP mass or heat 
input transient, and maintaining pressure below the P/T limits. The 
required vent capacity may be provided by one or more vent paths.  

The vent path(s) must be above the level of reactor coolant, so as not to 
drain the RCS when open.  

APPLICABLE Safety analyses (Ref. 4) demonstrate that the reactor vessel is 
SAFETY ANALYSES adequately protected against exceeding the Reference 1 P/T limits. In 

MODES 1, 2, and 3, and in MODE 4 with RCS cold leg temperature 
exceeding 3000F, the pressurizer safety valves will prevent RCS pressure 
from exceeding the Reference 1 limits. At about 300OF and below, 
overpressure prevention falls to two OPERABLE PORVs or to a 
depressurized RCS and a sufficient sized RCS vent. Each of these 
means has a limited overpressure relief capability.  

The actual temperature at which the pressure in the P/T limit curve falls 
below the pressurizer safety valve setpoint increases as the reactor 
vessel material toughness decreases due to neutron embrittlement. Each 
time the P/T curves are revised, the LTOP System must be re-evaluated 
to ensure its functional requirements can still be met using the PORV 
method or the depressurized and vented RCS condition.  

Any change to the RCS must be evaluated against the Reference 4 
analyses to determine the impact of the change on the LTOP acceptance 
limits.  

Transients that are capable of overpressurizing the RCS are categorized 
as either mass or heat input transients, examples of which follow: 

Mass Input Type Transients 

a. Inadvertent safety injection; or 

b. Charging/letdown flow mismatch.  

Heat Input Type Transients 

a. Inadvertent actuation of pressurizer heaters; 

b. Loss of RHR cooling; or
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BASES 

APPLICABLE SAFETY ANALYSES (continued) 

c. Reactor coolant pump (RCP) startup with temperature asymmetry 
within the RCS or between the RCS and steam generators.  

The following are required during the LTOP MODES to ensure that mass 

and heat input transients do not occur, which either of the LTOP 

overpressure protection means cannot handle: 

a. Rendering all but one centrifugal charging pump or one safety 

injection pump incapable of injection; 

b. Deactivating the accumulator discharge isolation valves in their 

closed positions; and 

c. Disallowing start of an RCP if secondary temperature is more than 

50°F above primary temperature in any one loop. LCO 3.4.6, "RCS 

Loops-MODE 4," and LCO 3.4.7, "RCS Loops-MODE 5, Loops 

Filled," provide this protection.  

The Reference 4 analyses demonstrate that either one PORV or the 

depressurized RCS and RCS vent can maintain RCS pressure below 

limits when only one centrifugal charging pump or one safety injection 

pump are actuated. Thus, the LCO allows only one centrifugal charging 

pump or one safety injection pump OPERABLE during the LTOP 

MODES. Since neither one PORV nor the RCS vent can handle the 

pressure transient from accumulator injection when RCS temperature is 

low the LCO also requires the accumulators isolation when accumulator 

pressure is greater than or equal to the maximum RCS pressure for the 

existing RCS cold leg temperature allowed in LCO 3.4.3.  

The isolated accumulators must have their discharge valves closed and 

power removed.  

Fracture mechanics analyses established the temperature of LTOP 

Applicability at 3000 F.  

The consequences of a small break loss of coolant accident (LOCA) in 

LTOP MODE 4 conform to 10 CFR 50.46 and 10 CFR 50, Appendix K 

(Refs. 5 and 6), requirements by having a maximum of one centrifugal 

charging pump OPERABLE and SI actuation enabled.
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BASES 

APPLICABLE SAFETY ANALYSES (continued) 

PORV Performance 

The fracture mechanics analyses show that the vessel is protected when 
the PORVs are set to open at or below the specified limit. The setpoints 
are derived by analyses that model the performance of the LTOP System, 
assuming the limiting LTOP transient of one centrifugal charging pump or 
one safety injection pump injecting into the RCS. These analyses 
consider pressure overshoot and undershoot beyond the PORV opening 
and closing, resulting from signal processing and valve stroke times. The 
PORV setpoints at or below the derived limit ensures the Reference 1 P/T 
limits will be met.  

The PORV setpoints will be updated when the revised PIT limits conflict 
with the LTOP analysis limits. The P/T limits are periodically modified as 
the reactor vessel material toughness decreases due to neutron 
embrittlement caused by neutron irradiation. Revised limits are 

determined using neutron fluence projections and the results of 
examinations of the reactor vessel material irradiation surveillance 
specimens. The Bases for LCO 3.4.3, "RCS Pressure and Temperature 
(P/T) Limits," discuss these examinations.  

The PORVs are considered active components. Thus, the failure of one 
PORV is assumed to represent the worst case, single active failure.  

RCS Vent Performance 

With the RCS depressurized, analyses show a vent size of 2.75 square 
inches is capable of mitigating the allowed LTOP overpressure transient.  
The capacity of a vent this size is greater than the flow of the limiting 
transient for the LTOP configuration, one centrifugal charging pump or 
one safety injection pump OPERABLE, maintaining RCS pressure less 
than the maximum pressure on the P/T limit curve.  

The RCS vent size will be re-evaluated for compliance each time the P/T 
limit curves are revised based on the results of the vessel material 
surveillance.  

The RCS vent is passive and is not subject to active failure.  

The LTOP System satisfies Criterion 2 of 10 CFR 50.36 
(Ref. 7).
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B 3.4.12 

BASES 

LCO This LCO requires that the LTOP System is OPERABLE. The LTOP 
System is OPERABLE when the minimum coolant input and pressure 
relief capabilities are OPERABLE. Violation of this LCO could lead to the 
loss of low temperature overpressure mitigation and violation of the 
Reference 1 limits as a result of an operational transient.  

To limit the coolant input capability, the LCO permits a maximum of one 
centrifugal charging pump or one safety injection pump capable of 
injecting into the RCS and requires all accumulator discharge isolation 
valves closed and immobilized when accumulator pressure is greater 
than or equal to the maximum RCS pressure for the existing RCS cold leg 
temperature allowed in LCO 3.4.3.  

The elements of the LCO that provide low temperature overpressure 

mitigation through pressure relief are: 

a. Two OPERABLE PORVs (NC-32B and NC-34A); or 

A PORV is OPERABLE for LTOP when its block valve is open, its 
lift setpoint is set to the specified limit and testing proves its 
automatic ability to open at this setpoint, and motive power is 
available to the valve and its control circuit.  

b. A depressurized RCS and an RCS vent.  

An RCS vent is OPERABLE when open with an area of 
> 2.75 square inches.  

Each of these methods of overpressure prevention is capable of 
mitigating the limiting LTOP transient.  

APPLICABILITY This LCO is applicable in MODE 4 when any RCS cold leg temperature is 
< 3000F, in MODE 5, and in MODE 6 when the reactor vessel head is on.  
The pressurizer safety valves provide overpressure protection that meets 
the Reference 1 P/T limits above 3000F. When the reactor vessel head is 
off, overpressurization cannot occur.  

LCO 3.4.3 provides the operational P/T limits for all MODES.  
LCO 3.4.10, "Pressurizer Safety Valves," requires the OPERABILITY of 
the pressurizer safety valves that provide overpressure protection during 
MODES 1, 2, and 3, and MODE 4 above 3000F.  

Low temperature overpressure prevention is most critical during 
shutdown when the RCS is water solid, and a mass or heat input 
transient can cause a very rapid increase in RCS pressure when little or 
no time allows operator action to mitigate the event.
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BASES 

APPLICABILITY (continued) 

The Applicability is modified by a Note stating that accumulator isolation 

is only required when the accumulator pressure is more than or at the 

maximum RCS pressure for the existing temperature, as allowed by the 

P/T limit curves. This Note permits the accumulator discharge isolation 

valve Surveillance to be performed only under these pressure and 

temperature conditions.  

ACTIONS LCO 3.0.4 is not applicable for entry into LTOP operation.  

A.1, A.2.1, A.2.2.1, A.2.2.2., A.3, and A.4 

With two centrifugal charging pumps, safety injection pumps, or a 

combination of each, capable of injecting into the RCS, RCS 
overpressurization is possible.  

To immediately initiate action to restore restricted coolant input capability 

to the RCS reflects the urgency of removing the RCS from this condition.  

Two pumps may be capable of injecting into the RCS provided the RHR 

suction relief valve is OPERABLE with the RCS cold leg temperature > 

1670F or > 1070 F and cooldown rate limited to 20'F, or if two PORVs are 

secured open with the associated block valves open and power removed, 

or with an RCS vent of 4.5 square inches. For cases where no reactor 

coolant pumps are in operation, RCS cold leg temperature limits are to be 

met by monitoring of BOTH the WR Cold Leg temperatures and Residual 

Heat Removal Heat Exchanger discharge temperature. With both 

PORVS and block valves secured open, or with an RCS vent of 4.5 

square inches, there are no credible single failures to limit the flow relief 

capacity. For the RHR relief valve to be OPERABLE, the RHR suction 
isolation valves must be open and the relief valve setpoint at 450 psig 

consistent with the safety analysis. The RHR suction relief valves are 

spring loaded, bellows type water relief valves with pressure tolerances 
and accumulation limits established by Section III of the American Society 

of Mechanical Engineers (ASME) Code (Ref. 3) for Class 2 relief valves.  

Required Action A.1 is modified by a Note that permits two centrifugal 

charging pumps capable of RCS injection for < 15 minutes to allow for 
pump swaps.  

B.1, C.1, and C.2 

An unisolated accumulator requires isolation within 1 hour. This is only 

required when the accumulator pressure is at or more than the maximum
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B 3.4.12 

BASES 

ACTIONS (continued) 

RCS pressure for the existing temperature allowed by the P/T limit 
curves.  

If isolation is needed and cannot be accomplished in 1 hour, Required 
Action C.1 and Required Action C.2 provide two options, either of which 
must be performed in the next 12 hours. By increasing the RCS 
temperature to > 3000 F, an accumulator pressure of 639 psig cannot 
exceed the LTOP limits if the accumulators are fully injected.  
Depressurizing the accumulators below the LTOP limit also gives this 
protection.  

The Completion Times are based on operating experience that these 
activities can be accomplished in these time periods and on engineering 
evaluations indicating that an event requiring LTOP is not likely in the 
allowed times.  

D.1 

In MODE 4 when any RCS cold leg temperature is < 3000 F, with one 
PORV inoperable, the PORV must be restored to OPERABLE status 
within a Completion Time of 7 days. Two PORVS are required to provide 
low temperature overpressure mitigation while withstanding a single 
failure of an active component.  

The Completion Time considers the facts that only one of the.PORVs is 
required to mitigate an overpressure transient and that the likelihood of an 
active failure of the remaining valve path during this time period is very 
low.  

E.1 and E.2 

The consequences of operational events that will overpressurize the RCS 
are more severe at lower temperature (Ref. 8). Thus, with one of the two 
PORVs inoperable in MODE 5 or in MODE 6 with the head on, all 
operations which could lead to a water solid pressurizer must be 
suspended immediately and the Completion Time to restore two valves to 
OPERABLE status is 24 hours.  

The Completion Time represents a reasonable time to investigate and 
repair several types of relief valve failures without exposure to a lengthy 
period with only one OPERABLE PORV to protect against overpressure 
events.
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BASES 

ACTIONS (continued) 

F.1 and F.2 

If the Required Actions and associated Completion Times of Condition E 
are not met, then alternative actions are necessary to establish the 
required redundancy in relief capacity. This is accomplished by verifying 
that the RHR relief valve is OPERABLE and the RHR suction isolation 
valves open and the RCS cold leg temperature > 167°F. For cases 
where no reactor coolant pumps are in operation, RCS cold leg 
temperature limits are to be met by monitoring of BOTH the WR Cold Leg 
temperatures and Residual Heat Removal Heat Exchanger discharge 
temperature. The 
Completion Time of 1 hour reflects the importance of restoring the 
required redundancy at lower RCS temperatures.  

G.1 

The RCS must be depressurized and a vent must be established within 
8 hours when: 

a. Both required PORVs are inoperable; or 

b. A Required Action and associated Completion Time of Condition C, 
D, E, or F is not met; or 

c. The LTOP System is inoperable for any reason other than 
Condition A, B, C, D, E, or F.  

The vent must be sized > 2.75 square inches to ensure that the flow 
capacity is greater than that required for the worst case mass input 
transient reasonable during the applicable MODES. This action is 
needed to protect the RCPB from a low temperature overpressure event 
and a possible brittle failure of the reactor vessel.  

The Completion Time considers the time required to place the plant in this 
Condition and the relatively low probability of an overpressure event 
during this time period due to increased operator awareness of 
administrative control requirements.  

SURVEILLANCE SR 3.4.12.1 and SR 3.4.12.2 
REQUIREMENTS 

To minimize the potential for a low temperature overpressure event by 
limiting the mass input capability, all but one centrifugal charging pump or
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SURVEILLANCE REQUIREMENTS (continued) 

one safety injection pump are verified incapable of injecting into the RCS 
and the accumulator discharge isolation valves are verified closed and 
power removed (See Ref. 10).  

The centrifugal charging pump and safety injection pump are rendered 
incapable of injecting into the RCS through removing the power from the 
pumps by racking the breakers out under administrative control. An 
alternate method of LTOP control may be employed using at least two 
independent means to prevent a pump start such that a single failure or 
single action will not result in an injection into the RCS. This may be 
accomplished through two valves in the discharge flow path being closed.  

The Frequency of 12 hours is sufficient, considering other indications and 
alarms available to the operator in the control room, to verify the required 
status of the equipment.  

SR 3.4.12.3 

The RHR suction relief valve shall be demonstrated OPERABLE by 
verifying the RHR suction isolation valves are open and by testing it in 
accordance with the Inservice Testing Program. This Surveillance is only 
required to be performed if the RHR suction relief valve is being used to 
meet the Required Actions of this LCO.  

The RHR suction valves are verified to be opened every 12 hours. The 
Frequency is considered adequate in view of other administrative controls 
such as valve status indications available to the operator in the control 
room that verify the RHR suction valves remain open.  

The ASME Code, Section XI (Ref. 9), test per Inservice Testing Program 
verifies OPERABILITY by proving proper relief valve mechanical motion 
and by measuring and, if required, adjusting the lift setpoint.  

SR 3.4.12.4 

The RCS vent of Ž 2.75 square inches is proven OPERABLE by verifying 

its open condition either: 

a. Once every 12 hours for a valve that cannot be locked.  

b. Once every 31 days for a valve that is locked, sealed, or secured in 
position. A removed pressurizer safety valve fits this category.
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SURVEILLANCE REQUIREMENTS (continued) 

The passive vent arrangement must only be open to be OPERABLE.  
This Surveillance is required to be performed if the vent is being used to 
satisfy the pressure relief requirements of the LCO 3.4.12b.  

SR 3.4.12.5 

The PORV block valve must be verified open every 72 hours to provide 
the flow path for each required PORV to perform its function when 
actuated. The valve must be remotely verified open in the main control 
room. This Surveillance is performed if the PORV satisfies the LCO.  

The block valve is a remotely controlled, motor operated valve. The 
power to the valve operator is not required removed, and the manual 
operator is not required locked in the inactive position. Thus, the block 
valve can be closed in the event the PORV develops excessive leakage 
or does not close (sticks open) after relieving an overpressure situation.  

The 72 hour Frequency is considered adequate in view of other 
administrative controls available to the operator in the control room, such 
as valve position indication, that verify that the PORV block valve remains 
open.  

SR 3.4.12.6 

Performance of a COT is required within 12 hours after decreasing RCS 
temperature to < 300OF and every 31 days on each required PORV to 
verify and, as necessary, adjust its lift setpoint. The COT will verify the 
setpoint is within the allowed maximum limits. PORV actuation could 
depressurize the RCS and is not required.  

The 12 hour Frequency considers the unlikelihood of a low temperature 
overpressure event during this time.  

A Note has been added indicating that this SR is required to be met 
12 hours after decreasing RCS cold leg temperature to < 3000F. The test 
must be performed within 12 hours after entering the LTOP MODES.  

SR 3.4.12.7 

Performance of a CHANNEL CALIBRATION on each required PORV 
actuation channel is required every 18 months to adjust the whole 
channel so that it responds and the valve opens within the required range 
and accuracy to known input.

McGuire Units 1 and 2 Revision No. 30B 3.4.12-11



LTOP System 
B 3.4.12

BASES

REFERENCES 1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.

10 CFR 50, Appendix G.  

Generic Letter 88-11.  

ASME, Boiler and Pressure Vessel Code, Section III.  

UFSAR, Section 5.2.  

10 CFR 50, Section 50.46.  

10 CFR 50, Appendix K.  

10 CFR 50.36, Technical Specifications, (c)(2)(ii).  

Generic Letter 90-06.  

ASME, Boiler and Pressure Vessel Code, Section XI.  

Duke letter to NRC, "Cold Leg Accumulator Isolation Valves", dated 
September 8, 1987.

McGuire Units 1 and 2 Revision No. 30B 3.4.12-12



Accumulators 
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.1 Accumulators 

BASES 

BACKGROUND The functions of the ECCS accumulators are to supply water to the 

reactor vessel during the blowdown phase of a loss of coolant accident 

(LOCA), to provide inventory to help accomplish the refill phase that 

follows thereafter, and to provide Reactor Coolant System (RCS) makeup 

for a small break LOCA.  

The blowdown phase of a large break LOCA is the initial period of the 

transient during which the RCS departs from equilibrium conditions, and 

heat from fission product decay, hot internals, and the vessel continues to 

be transferred to the reactor coolant. The blowdown phase of the 
transient ends when the RCS pressure falls to a value approaching that of 
the containment atmosphere.  

In the refill phase of a LOCA, which immediately follows the blowdown 

phase, reactor coolant inventory has vacated the core through steam 

flashing and ejection out through the break. The core is essentially in 

adiabatic heatup. The balance of accumulator inventory is then available 
to help fill voids in the lower plenum and reactor vessel downcomer so as 

to establish a recovery level at the bottom of the core and ongoing reflood 

of the core with the addition of safety injection (SI) water.  

The accumulators are pressure vessels partially filled with borated water 

and pressurized with nitrogen gas. The accumulators are passive 
components, since no operator or control actions are required in order for 

them to perform their function. Internal accumulator tank pressure is 

sufficient to discharge the accumulator contents to the RCS, if RCS 
pressure decreases below the accumulator pressure.  

Each accumulator is piped into an RCS cold leg via an accumulator line 

and is isolated from the RCS by a motor operated isolation valve and two 

check valves in series. The motor operated isolation valves are 

interlocked by P-i1 with the pressurizer pressure measurement channels 

to ensure that the valves will automatically open as RCS pressure 

increases to above the permissive circuit P-11 setpoint.  

This interlock also prevents inadvertent closure of the valves during 
normal operation prior to an accident. The valves will automatically open, 
however, as a result of an SI signal. The isolation valves between the 

accumulators and the Reactor Coolant System are required to be open
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BASES 

BACKGROUND (continued) 

and power removed during unit operation. In that the subject valves are 

normally open and do not serve as an active device during a LOCA, the 

requirements of the Institute of Electrical and Electronic Engineers (IEEE) 
Standard 279-1971 (Ref. 1) is not applicable in this situation. Therefore, 
the subject valve control circuit is not designed to this standard.  

The accumulator size, water volume, and nitrogen cover pressure are 
selected so that three of the four accumulators are sufficient to partially 
cover the core before significant clad melting or zirconium water reaction 
can occur following a LOCA. The need to ensure that three accumulators 
are adequate for this function is consistent with the LOCA assumption 
that the entire contents of one accumulator will be lost via the RCS pipe 
break during the blowdown phase of the LOCA.  

APPLICABLE The accumulators are assumed OPERABLE in both the large and 

SAFETY ANALYSES small break LOCA analyses at full power (Ref. 2). These are the Design 
Basis Accidents (DBAs) that establish the acceptance limits for the 

accumulators. Reference to the analyses for these DBAs is used to 
assess changes in the accumulators as they relate to the acceptance 
limits.  

In performing the LOCA calculations, conservative assumptions are made 
concerning the availability of ECCS flow. In the early stages of a LOCA, 
with or without a loss of offsite power, the accumulators provide the sole 

source of makeup water to the RCS. The assumption of loss of offsite 
power is required by regulations and conservatively imposes a delay 
wherein the ECCS pumps cannot deliver flow until the emergency diesel 
generators start, come to rated speed, and go through their timed loading 

sequence. In cold leg break scenarios, the entire contents of one 
accumulator are assumed to be lost through the break.  

The limiting large break LOCA is a double ended guillotine break at the 
discharge of the reactor coolant pump. During this event, the 
accumulators discharge to the RCS as soon as RCS pressure decreases 
to below accumulator pressure.  

As a conservative estimate, no credit is taken for ECCS pump flow until 
an effective delay has elapsed. This delay accounts for the diesels 
starting, the valves opening, and the pumps being loaded and delivering 

full flow. The delay time is conservatively set with an additional 2 
seconds to account for Sl signal generation. During this time, the 
accumulators are analyzed as providing the sole source of emergency 
core cooling. No operator action is assumed during the blowdown stage 
of a large break LOCA.
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APPLICABLE SAFETY ANALYSES (continued) 

The worst case small break LOCA analyses also assume a time delay 
before pumped flow reaches the core. For the larger range of small 
breaks, the rate of blowdown is such that the increase in fuel clad 
temperature is terminated solely by the accumulators, with pumped flow 
then providing continued cooling. As break size decreases, the 
accumulators, safety injection pumps, and centrifugal charging pumps all 
play a part in terminating the rise in clad temperature. As break size 

continues to decrease, the role of the accumulators continues to 
decrease until they are not required and the centrifugal charging pumps 
become solely responsible for terminating the temperature increase.  

This LCO helps to ensure that the following acceptance criteria 
established for the ECCS by 10 CFR 50.46 (Ref. 3) will be met following a 

small break LOCA and there is a high probability that the criteria are met 
following a large break LOCA: 

a. Maximum fuel element cladding temperature is < 2200°F; 

b. Maximum cladding oxidation is < 0.17 times the total cladding 
thickness before oxidation; 

c. Maximum hydrogen generation from a zirconium water reaction is < 

0.01 times the hypothetical amount that would be generated if all of 
the metal in the cladding cylinders surrounding the fuel, excluding 
the cladding surrounding the plenum volume, were to react; and 

d. Core is maintained in a coolable geometry.  

Since the accumulators discharge during the blowdown phase of a LOCA, 

they do not contribute directly to the long term cooling requirements of 

10 CFR 50.46. However, the boron content of the accumulator water 
helps to maintain the'reactor core subcritical after reflood, thereby 
eliminating fission heat as an energy source for which cooling must be 
provided.  

For both the large and small break LOCA analyses, a nominal contained 
accumulator water volume is used. The contained water volume is the 

same as the deliverable volume for the accumulators, since the 

accumulators are emptied, once discharged. The large and small break 
LOCA analyses are performed with accumulator volumes that are 
consistent with the LOCA evaluation models. To allow for operating 
margin, values of ± 31.5 ft3 are specified.
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APPLICABLE SAFETY ANALYSES (continued) 

The minimum boron concentration setpoint is used in the post LOCA 
sump boron concentration calculation. The calculation is performed to 

assure reactor subcriticality in a post LOCA environment. Of particular 

interest is the large break LOCA, since no credit is taken for control rod 

assembly insertion. A reduction in the accumulator minimum boron 

concentration would produce a subsequent reduction in the available 
containment sump concentration for post LOCA shutdown and an 
increase in the maximum sump pH. The maximum boron concentration is 

used in determining the cold leg to hot leg recirculation injection 
switchover time and minimum sump pH.  

The large and small break LOCA analyses are performed with 
accumulator pressures that are consistent with the LOCA evaluation 
models. To allow for operating margin and accumulator design limits, a 

range from 585 psig to 639 psig is specified. The maximum nitrogen 
cover pressure limit prevents accumulator relief valve actuation, and 
ultimately preserves accumulator integrity.  

The effects on containment mass and energy releases from the 
accumulators are accounted for in the appropriate analyses (Ref. 4).  
The accumulators satisfy Criterion 3 of 10 CFR 50.36 (Ref. 5).  

LCO The LCO establishes the minimum conditions required to ensure that the 

accumulators are available to accomplish their core cooling safety 
function following a LOCA. Four accumulators are required to ensure that 

100% of the contents of three of the accumulators will reach the core 
during a LOCA. This is consistent with the assumption that the contents 

of one accumulator spill through the break. If less than three 
accumulators are injected during the blowdown phase of a LOCA, the 
ECCS acceptance criteria of 10 CFR 50.46 (Ref. 3) could be violated.  

For an accumulator to be considered OPERABLE, the isolation valve 
must be fully open, power removed above 1000 psig, and the limits 
established in the SRs for contained volume, boron concentration, and 
nitrogen cover pressure must be met. Additionally, the nitrogen and liquid 

volumes between accumulators must be physically separate.

McGuire Units 1 and 2 Revision No. 30B 3.5.1-4



Accumulators 
B 3.5.1 

BASES 

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS pressure > 1000 psig, the 
accumulator OPERABILITY requirements are based on full power 
operation. Although cooling requirements decrease as power decreases, 
the accumulators are still required to provide core cooling as long as 
elevated RCS pressures and temperatures exist.  

This LCO is only applicable at pressures > 1000 psig. At pressures 

< 1000 psig, the rate of RCS blowdown is such that the ECCS pumps can 

provide adequate injection to ensure that peak clad temperature remains 

below the 10 CFR 50.46 (Ref. 3) limit of 2200°F for small break LOCAs 
and there is a high level of probability that the peak cladding temperature 
does not exceed 2200°F for large break LOCAs.  

In MODE 3, with RCS pressure < 1000 psig, and in MODES 4, 5, and 6, 
the accumulator motor operated isolation valves are closed to isolate the 
accumulators from the RCS. This allows RCS cooldown and 
depressurization without discharging the accumulators into the RCS or 
requiring depressurization of the accumulators.  

ACTIONS A.1 

If the boron concentration of one accumulator is not within limits, it must 
be returned to within the limits within 72 hours. In this Condition, ability to 
maintain subcriticality or minimum boron precipitation time may be 
reduced. The boron in the accumulators contributes to the assumption 
that the combined ECCS water in the partially recovered core during the 
early ref looding phase of a large break LOCA is sufficient to keep that 
portion of the core subcritical. One accumulator below the minimum 
boron concentration limit, however, will have no effect on available ECCS 
water and an insignificant effect on core subcriticality during reflood.  
Boiling of ECCS water in the core during reflood concentrates boron in 
the saturated liquid that remains in the core. In addition, current analysis 
techniques demonstrate that the accumulators do not discharge following 
a large main steam line break for the plant. Even if they do discharge, 
their impact is minor and not a design limiting event. Thus, 72 hours is 
allowed to return the boron concentration to within limits.  

B.1 

If one accumulator is inoperable for a reason other than boron 
concentration, the accumulator must be returned to OPERABLE status 
within 1 hour. In this Condition, the required contents of three 
accumulators cannot be assumed to reach the core during a LOCA. Due 
to the severity of the consequences should a LOCA occur in these
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ACTIONS (continued) 

conditions, the 1 hour Completion Time to open the valve, remove power 
to the valve, or restore the proper water volume or nitrogen cover 

pressure ensures that prompt action will be taken to return the inoperable 

accumulator to OPERABLE status. The Completion Time minimizes the 

potential for exposure of the plant to a LOCA under these conditions.  

C.1 and C.2 

If the accumulator cannot be returned to OPERABLE status within the 

associated Completion Time, the plant must be brought to a MODE in 

which the LCO does not apply. To achieve this status, the plant must be 

brought to MODE 3 within 6 hours and RCS pressure reduced to < 
1000 psig within 12 hours. The allowed Completion Times are 

reasonable, based on operating experience, to reach the required plant 

conditions from full power conditions in an orderly manner and without 
challenging plant systems.  

D.1 

If more than one accumulator is inoperable, the plant is in a condition 
outside the accident analyses; therefore, LCO 3.0.3 must be entered 
immediately.  

SURVEILLANCE SR 3.5.1.1 
REQUIREMENTS 

Each accumulator valve should be verified to be fully open every 
12 hours. This verification ensures that the accumulators are available 
for injection and ensures timely discovery if a valve should be less than 

fully open. If an isolation valve is not fully open, the rate of injection to the 

RCS would be reduced. Although a motor operated valve position should 

not change with power removed, a closed valve could result in not 

meeting accident analyses assumptions. This Frequency is considered 
reasonable in view of other administrative controls that ensure a 
mispositioned isolation valve is unlikely.  

SR 3.5.1.2 and SR 3.5.1.3 

Every 12 hours, borated water volume and nitrogen cover pressure are 
verified for each accumulator. This is typically performed using the 

installed control room indication. This Frequency is sufficient to ensure 
adequate injection during a LOCA. Because of the static design of the 

accumulator, a 12 hour Frequency usually allows the operator to identify
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SURVEILLANCE REQUIREMENTS (continued) 

changes before limits are reached. Operating experience has shown this 

Frequency to be appropriate for early detection and correction of off 

normal trends.  

SR 3.5.1.4 

The boron concentration should be verified to be within required limits for 

each accumulator every 31 days since the static design of the 

accumulators limits the ways in which the concentration can be changed.  

The 31 day Frequency is adequate to identify changes that could occur 

from mechanisms such as stratification or inleakage. Sampling the 

affected accumulator within 6 hours after a 1% tank volume increase will 

identify whether inleakage has caused a reduction in boron concentration 

to below the required limit. It is not necessary to verify boron 

concentration if the added water inventory is from the refueling water 

storage tank (RWST), because the water contained in the RWST is within 

the accumulator boron concentration requirements. This is consistent 

with the recommendation of NUREG-1 366 (Ref. 6).  

SR 3.5.1.5 

Verification every 31 days that power is removed from each accumulator 

isolation valve operator (see Ref. 7) when the RCS pressure is > 1000 

psig ensures that an active failure could not result in the undetected 

closure of an accumulator motor operated isolation valve. If this were to 

occur, only two accumulators would be available for injection given a 

single failure coincident with a LOCA. Since power is removed under 

administrative control, the 31 day Frequency will provide adequate 

assurance that power is removed.  

This SR allows power to be supplied to the motor operated isolation 

valves when RCS pressure is < 1000 psig, thus allowing operational 

flexibility by avoiding unnecessary delays to manipulate the breakers 

during plant startups or shutdowns. Even with power supplied to the 

valves, inadvertent closure is prevented by the RCS pressure interlock 

associated with the valves.  

Should closure of a valve occur in spite of the interlock, the SI signal 

provided to the valves would open a closed valve in the event of a LOCA.
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