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INTRODUCTION

O

These Technical Specifications apply to the Oconee Nuclear Station, Units 1,

2,

The
and 3 and are in accordance with the requirements of 10CFR50, Section 50.36.
bases, which provide technical support or reference the pertinent FSAR section
are included for
for technical support of the individual specifications,
These
informational purposes and to clarify the intent of the specification.
bases are not part of the Technical Specifications, and they do not constitute
limitations or requirements for the licensee. The Technical Specifications while
applying to Units 1, 2, and 3 are written on a single unit basis; exceptions to
this are identified.

Oconee Units 1, 2, & 3

viii

within 72 hours, the reactor shall be placed in a hot shutdown
condition within 12 hours. If the requirements of Specification
3.3.1.b(l) are not met within 24 hours following hot shutdown, the
reactor shall be placed in a condition with RCS temperature below
350' F within an additional 24 hours.
c.

For all Units, when reactor power is greater than 60% FP:
(1)

In addition to the requirements of Specification 3.3.1.a(l) and
3.3.1.b(l) above, the remaining HPI pump and valves HP-409 and HP
410 shall be operable and valves HP-99 and HP-100 shall be open.

(2)

Tests or maintenance
system, provided two
inoperable component
hours, reactor power
additional 12 hours.

shall be allowed on any component of the HPI
trains of HPI system are operable. If the
is not restored to operable status within 72
shall be reduced below 60% FP within an

3.3.2 Low Pressure Injection (LPI) System
a.

When the RCS, with fuel in the core, is in a condition with pressure
equal to or greater than 350 psig or temperature equal to or greater
than 250.F:
(1)

Two independent LPI trains, each comprised of an LPI pump and a
flowpath capable of taking suction from the borated water storage
tank and discharging into the RCS automatically upon ESPS
actuation (LPI segment), together with two LPI coolers and two
reactor building emergency sump isolation valves (manual or
remote-manual) shall be operable.

(2)

Tests or maintenance shall be allowed on any component of the LPI
system provided the redundant train of the LPI system is operable.
If the LPI system is not restored to meet the requirements of
Specification 3.3.2.a(l) above within 72 hours, the reactor shall
be placed in a hot shutdown condition within 12 hours. If the
requirements of Specification 3.3.2.a(l) are not met within 24
hours following hot shutdown, the reactor shall be placed in a
condition with RCS pressure below 350 psig and RCS temperature
below 250.F within an additional 24 hours.
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3.3.3 Core Flood Tank (CFT) System
When the RCS is in a condition with pressure above 800 psig both CFT's shall
be operable with the electrically operated discharge valves open and breakers
locked open and tagged; a minimum level of 13 + .44 feet (1040 + 30 ft.3) and
one level instrument channel per CFT; a minimum boron concentration within the
limit specified in the Core Operating Limits Report in each CFT; and pressure
at 600 + 25 psig with one pressure instrument channel per CFT.
3.3.4 Borated Water Storage Tank (BWST)
When the.RCS, with fuel in the core, is in a condition with pressure equal to
or greater than 350 psig or temperature equal to or greater than 250oF:
a.

b.

The BWST shall have operable two level instrument channels.
(1)

Tests or maintenance shall be allowed on one channel of BWST level
instrumentation provided the other channel is operable.

(2)

If the BWST level instrumentation is not restored to meet the
requirements of Specification 3.3.4.a above within 24 hours, the
reactor shall be placed in a hot shutdown condition within 12
hours. If the requirements of Specification 3.3.4.a are not met
within 24 hours following hot shutdown, the reactor shall be
placed in a condition with RCS pressure below 350 psig and RCS
temperature below 250'F within an additional 24 hours.

The BWST shall contain a minimum level of 46 feet of water having a
minimum concentration of boron within the limit specified in the Core
Operating Limits Report at a minimum temperature of 50'F. The manual
valve, LP-28, on the discharge line shall be locked open. If these
requirements are not met, the BWST shall be considered unavailable and
action initiated in accordance with Specification 3.2.
Reactor Building Cooling (RBC) System

3.3.5
a.

When the RCS, with fuel in the core, is in a condition with pressure
equal to or greater than 350 psig or temperature equal to or greater
than 250*F and subcritical:
(1)

Two independent RBC trains, each comprised of an RBC fan,
associated cooling unit, and associated ESF valves shall be
operable. Valve LPSW-108 shall be locked open.

(2)

Tests or maintenance shall be allowed on any component of the RBC
system provided one train of the RBC and one train of the RBS are
operable. If the RBC system is not restored to meet the
requirements of Specification 3.3.5.a(l) above within 24 hours,
the reactor shall be placed in a condition with RCS pressure below
350 psig and RCS temperature below 250*F within an additional 24
hours.
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b.

0III

When the reactor is critical:
(1)

In addition to the requirements of Specifications 3.3.6.a(l)
above, the other RBS train comprised of an RBS pump and a flowpath
capable of taking suction of the LPI system and discharging
through the spray nozzle header automatically upon ESPS actuation
(RBS segment) shall be operable.

(2)

Tests or maintenance shall be allowed on one RBS train under
either of the following conditions:
(a)

One RBS train may be out of service for 24 hours.

(b)

One RBS train may be out of service for 7 days provided all
three RBC trains are operable.

(c)

If the inoperable RBS train is not restored to meet the
requirements of Specification 3.3.6.b(l) above within the
time permitted by Specification 3.3.6.b(2) (a) or (b), the
reactor shall be placed in a hot shutdown condition within
12 hours. If the requirements of Specification 3.3.6.b(l)
are not met within an additional 24 hours following hot
shutdown, the reactor shall be placed in a condition with
RCS pressure below 350 psig and RCS temperature below 250'F
within an additional 24 hours.

Low Pressure Service Water (LPSW)

3.3.7
a.

b.

When the RCS, with fuel in the core, is in a condition with pressure
equal to or greater than 350 psig or temperature equal to or greater
than 250'F:
(1)

Three LPSW pumps for the shared Unit 1, 2 LPSW system shall be
operable, except as provided in (2) below.

(2)

Two LPSW pumps for the shared Unit 1, 2 LPSW system shall be
operable if Unit 1 or Unit 2 has been defueled and one LPSW pump
is capable of mitigating the consequences of a design basis
accident in the remaining Unit.

(3)

Two pumps for the Unit 3 LPSW system shall be operable.

Tests or maintenance shall be allowed on any component of the LPSW
system provided the redundant train of the LPSW system is operable. If
the LPSW system is not restored to meet the requirements of
Specification 3.3.7.a above within 72 hours, the reactor shall be placed
in a hot shutdown condition within 12 hours. If the requirements of
Specification 3.3.7.a are not met within 24 hours following hot
shutdown, the reactor shall be placed in condition with RCS pressure
below 350 psig and RCS temperature below 2500 within an additional 24
hours.
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.

Bases

Specification 3.3 assures that, for whatever condition the reactor coolant system is
in, adequate engineered safety feature equipment is operable.
For operation up to 60% FP, two high pressure injection pumps are specified. Also,
two low pressure injection pumps and both core flood tanks are required. In the
event that the need for emergency core cooling should occur, functioning of one high
pressure injection pump, one low pressure injection pump, and both core flood tanks
will protect the core, and in the event of a main coolant loop severance, limit the
peak clad temperature to less than 2,200*F and the metal-water reaction to that
(1) Both core flooding tanks are
representing less than 1 percent of the clad.
required as a single core flood tank has insufficient inventory to reflood the core.
The requirement to have three HPI pumps and two HPI flowpaths operable during power
operation above 60% FP is based on considerations of potential small breaks at the
reactor coolant pump discharge piping for which two HPI trains (two pumps and two
flow paths) are required to assure adequate core cooling.(2) The analysis of these
breaks indicates that for operation at or below 60% FP only a single train of the
HPI system is needed to provide the necessary core cooling.
The requirement for a flowpath from LPI discharge to HPI pump suction is provided to
assure availability of long term core cooling following a small break LOCA in which
the BWST is depleted and RCS pressure remains above the shutoff head of the LPI
pumps.

The borated water storage tanks are used for two purposes:
(a)

As a supply of borated water for accident conditions.

(b)

As a supply of borated water for flooding the fuel transfer canal during
refueling operation.(3)

Three-hundred and fifty thousand (350,000) gallons of borated water ( a level of 46
feet in the BWST) are required to supply emergency core cooling and reactor building
spray in the event of a loss-of-core cooling accident. This amount fulfills
requirements for emergency core cooling. The borated water storage tank capacity of
388,000 gallons is based on refueling volume requirements. Heaters maintain the
borated water supply at a temperature above 50'F to lessen the potential for thermal
shock of the reactor vessel during high pressure injection system operation. The
boron concentration is set at the amount of boron required to maintain the core
1 percent Ak/k subcritical at 70'F without any control rods in the core. The
minimum boron concentration is specified in the Core Operating Limits Report.
It has been shown for the worst design basis loss-of-coolant accident (a 14.1 ft2
hot leg break) that the Reactor Building design pressure will not be exceeded with
one spray and two coolers operable. (4) Therefore, a maintenance period of seven
days is acceptable for one Reactor Building cooling fan and its associated cooling
unit provided two Reactor Building spray systems are operable for seven days or one
Reactor Building spray system provided all three Reactor Building cooling units are
,,operable. Valve LPSW-108 is the LPSW isolation valve on the discharge side of each

Unit's RBCUs.

This valve is required to be locked open in order to assure the LPSW

flowpath for the RBCUs is available.
Three low pressure service water pumps serve Oconee Units 1 and 2 and two low
Oconee Units 1, 2, & 3
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.

pressure service water pumps serve Oconee Unit 3.

There is a manual cross

connection on the supply headers for Unit 1, 2, and 3. One low pressure service
water pump per unit is required for normal operation.
The Unit 1 and 2 LPSW system requires two pumps to meet the single failure criterion
provided that one of the Units has been defueled and the following LPSW system loads
on the defueled Unit are isolated: RBCUs, Component Cooling, main turbine oil tank,
RC pumps, and LPI coolers. In this configuration, if two of the three LPSW pumps
are inoperable, 72 hours are permitted by TS 3.3.7.b to restore two of the three
LPSW pumps to operable status. At all other times when the RCS of Unit 1 or 2 is
250'F, all three LPSW pumps are required to meet the single failure
350 psig or
criterion. When all three LPSW pumps are required to be operable and one of the
three pumps is inoperable, 72 hours are permitted by TS 3.3.7.b to restore the pump
to operable status.
The operability of redundant equipment(s) is determined based on the results of
inservice inspection and testing as required by Technical Specification 4.5 and ASME
Section XI.
REFERENCES
(1)

ECCS Analysis of B&W's 177-FA Lowered-Loop NSS, BAW-10103, Babcock & Wilcox,
Lynchburg, Virginia, June 1975.

(2)

Duke Power Company to NRC letter, July 14, 1978, "Proposed Modifications of
High Pressure Injection System".

(3)

FSAR, Section 9.3.3.2

(4)

FSAR, Section 15.14.5
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System, verification shall be made that the check and isolation valves in the
core flooding tank discharge lines operate properly.

Ob.

The test will be considered satisfactory if control board indication of core
flood tank level verifies that all valves have opened.

4.5.1.2

Component Tests

4.5.1.2.1

Valves - Power Operated

a.

Valves LP-17, -18, shall only be tested every cold shutdown unless previously
tested during the current quarter.

b.

During each refueling outage the following LPI system valves shall be cycled
manually to verify the manual operability of these power operated valves:
(1)
(2)
(3)
(4)

4.5.1.2.2

LPI
LPI
LPI
LPI

pump discharge (ES) LP-17,-18
discharge throttling LP-12,-14
discharge header crossover LP-9,-10
discharge to HPI/RBS LP-15,-16

Check Valves

Periodic individual leakage testinga of valves CF-12, CF-14, LP-47 and LP-48 shall
be accomplished prior to power operation after every time the plant is placed in the
cold shutdown condition for refueling, after each time the plant is placed in a cold
shutdown condition for 72 hours if testing has not been accomplished in the

.epreceding

9 months, and prior to returning the valve to service after maintenance,

repair or replacement work is performed. Whenever integrity of these valves cannot
be demonstrated, the integrity of the remaining valve in each high pressure line
having a leaking valve shall be determined and recorded daily. In addition, the
position of the other closed valve located in the high pressure piping shall be
recorded daily. For the allowable leakage rates and limiting conditions for
operation, see Technical Specification 3.1.6.10.
Bases
The Emergency Core Cooling Systems are the principle reactor safety features in the
event of loss of coolant accident. The removal of heat from the core provided by
these systems is designed to limit core damage.
The High Pressure Injection System under normal operating conditions has one pump
operating. The HPI system test required by Specification 4.5.1.1.1 verifies that
the HPI system responds as required to actuation of ES channels 1 and 2.
The LPI system test required by Specification 4.5.1.1.2 verifies that the LPI
system responds as required to actuation of ES channels 3 and 4. In addition, this
test verifies that the LPSW pumps and LPSW-4 and -5 (LPSW supply to LPI coolers)
respond as required to actuation of ES channels 3 and 4. The test required by
Specification 4.5.3 verifies the containment heat removal capability of the LPI
coolers (in conjunction with the RBCUs and RB Spray system).

a

To satisfy ALARA requirements, leakage may be measured indirectly (as from the
performance of pressure indicators) if accomplished in accordance with approved
capable of
procedures and supported by computations showing that the method is
demonstrating valve compliance with the leakage criteria.
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.

The low pressure injection pumps are tested singularly for operability by opening
the borated water storage tank outlet valves and the bypass valves in the borated
water storage tank fill line. This allows water to be pumped from the borated water
storage tank through each of the injection lines and back to the tank.
Testing the manual operability of power-operated valves in the Low Pressure
Injection System gives assurance that flow can be established in a timely manner
even if the capability to operate a valve from the control room is lost.
With the reactor shut down, the valves in each core flooding line are checked for
operability by reducing the Reactor Coolant System Pressure until the indicated
level in the core flood tanks verify that the check and isolation valves have
opened.
Power Operated Valves LP-17 and LP-18, are boundary valves between high pressure and
low pressure design piping. As such, functional testing of these valves is
performed during cold shutdown conditions when the Reactor Coolant System pressure
is below the design pressure of the Low Pressure Injection System piping and the
potential for over-pressurization of the low pressure system is eliminated. Check
Valves CF-12, CF-14, LP-47, and LP-48 are located on the high pressure piping and
therefore can be leak tested with the Reactor Coolant System at hot shutdown
conditions.
REFERENCE

(1) FSAR, Section 6

S
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4.5.2 Reactor Building Cooling Systems
Applicability
Applies to testing of the Reactor Building Cooling Systems.
Objective
To verify that the Reactor Building Cooling Systems are operable.
Specification
4.5.2.1

System Tests

4.5.2.1.1

Reactor Building Spray System

a.

O

b.

(1)

During each refueling outage, a system test shall be conducted to
demonstrate proper operation of the system. A test signal will be
applied to demonstrate actuation of the Reactor Building Spray System.

(2)

The test will be considered satisfactory if visual observation and
control board indication verifies that all components have responded to
the actuation signal properly; the appropriate pump breakers shall have
closed, and all valves shall have completed their travel.

Station compressed air will be introduced into the spray headers to verify the
availability of the headers and spray nozzles at least every ten years.

4.5.2.1.2
a.

b.

O

Reactor Building Cooling System

During each refueling outage, a system test shall be conducted to demonstrate
proper operation of the system. The test shall be performed in accordance
with the procedure summarized below:
(1)

A test signal will be applied to actuate the Reactor Building Cooling
System for reactor building cooling operation.

(2)

Verification of the engineered safety features function of the Low
Pressure Service Water System which supplies coolant to the reactor
building coolers shall be made to demonstrate operability of the
coolers.

The test will be considered satisfactory if control board indication verifies
that all components have responded to the actuation signal properly, the
appropriate valves have completed their travel, and fans are running at half
speed.

Bases

The Reactor Building Cooling System and Reactor Building Spray System are designed
to remove heat in the containment atmosphere to control the rate of depressurization
in the containment. The peak transient pressure in the containment is not affected
by the two heat removal systems.
The delivery capability of one reactor building spray pump at a time can be tested
Oconee Units 1, 2, & 3
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O

by opening the valve in the line from the borated water storage tank, opening the
corresponding valve in the test line, and starting the corresponding pump.
discharge pressure and flow indication demonstrate performance.

Pump

With the pumps shut down and the borated water storage tank outlet closed, the
reactor building spray injection valves can each be opened and closed by operator
action. With the reactor building spray inlet valves closed, low pressure air or
fog can be blown through the test connections of the reactor building spray nozzles
to demonstrate that the flow paths are open.
The RB Spray system test required by Specification 4.5.2.1.1 verifies that the RB
Spray pumps and valves respond as required to actuation of ES channels 7 and 8. In
addition, this test verifies that LP-21, and LP-22 (BWST supply to the RB Spray
pumps) respond as required to actuation of ES channels 7 and 8. The test required
by Specification 4.5.3 verifies the containment heat removal capability of the RB
Spray system (in conjunction with the LPI coolers and RBCUs).
The equipment, piping, valves, and instrumentation of the Reactor Building Cooling
System are arranged .so that they can be visually inspected. The cooling units and
associated piping are located outside the secondary concrete shield. Personnel can
enter the Reactor Building during power operations to inspect and maintain this
equipment. The service water piping and valves out-side the Reactor Building are
inspectable at all times. The reactor building fans are normally operated
periodically, constituting the test that these fans are operable.

The RBCU system test required by Specification 4.5.2.1.2 verifies that the RBCU fans
respond as required to actuation of ES channels 5 and 6. In addition, this test
verifies that LPSW-18 (LPSW for "A" RBCU), LPSW-21, LPSW-565, and LPSW-566 (LPSW for
"B",RBCU), and LPSW-24 (LPSW for "C" RBCU) respond as required to actuation of ES
channels 5 and 6. The LPI system test required by Specification 4.5.1.1.2 verifies
that the LPSW pumps respond as required to actuation of ES channels 3 and 4. The
test required by Specification 4.5.3 verifies the containment heat removal
capability of the RBCUs (in conjunction with the LPI coolers and RB Spray system).

REFERENCE
(1)

FSAR, Section 6
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4.5.3 Containment Heat Removal Capability
Applicability
Applies to verification of adequate containment heat removal capability.
Objective
To verify that containment heat removal capability is sufficient to maintain post
accident conditions within design limits.
Specification
4.5.3.1

Containment Heat Removal Capability

a.

On a refueling frequency, containment heat removal capability shall be
verified to be sufficient to maintain post accident conditions within design
limits.

b.

In addition to the requirements of 4.5.3.1.a, on a frequency consistent with
the LPI cooler and RBCU fouling rate, containment heat removal capability
shall be verified to be sufficient to maintain post accident conditions within
design limits.

. Bases

The safety functions of the LPI system, RB Spray system, and RBCUs include
maintaining containment pressure and temperature below design limits following an
accident. This surveillance assures that containment heat removal capability is
adequate assuming a worst case single failure. Specification 4.5.3.1.a requires
that at a minimum the surveillance be performed on a refueling frequency. In
addition, since service induced fouling can reduce containment heat removal
capability, Specification 4.5.3.1.b requires that a fouling rate be determined.in
order to establish a more frequent test interval if required.
REFERENCES:
FSAR Section 6.2
FSAR Section 15.14
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4.5.4 Penetration Room Ventilation System
Applicability
Applies to testing of the Penetration Room Ventilation System
Objective
To verify that the Penetration Room Ventilation System is operable.
Specification
Operational and Performance Testing

4.5.4.1
a.

Monthly, each train of the Penetration Room Ventilation System shall be
operated for at least 15 minutes at design flow ±10%.

b.

During each refueling outage, it shall be demonstrated that:
1.

The Penetration Room Ventilation System fans operate at design
flow (± 10%) when tested in accordance with ANSI N510-1975.

2.

The pressure drop across the combined HEPA filters and charcoal
adsorber banks is less than six inches of water at the system
design flow rate (± 10%).

3.

Each branch of the Penetration Room Ventilation System is capable
of automatic initiation.

4.

The bypass valve for filter cooling is manually operable.

Leak tests using DOP or halogenated hydrocarbon, as appropriate shall be
performed on the Penetration Room purge filters:

c.

1.

During each refueling outage;

2.

After each complete or partial replacement of a HEPA filter bank
or charcoal adsorber bank;

3.

After any structural maintenance on the system housing;

4.

After painting, fire, or chemical release in any ventilation zone
communicating with the system.

The results of the DOP and halogenated hydrocarbon tests on HEPA filters
and charcoal adsorber banks shall show 299% DOP removal and 99%
halogenated hydrocarbon removal, respectively, when tested in accordance
with ANSI N510-1975.

d.

i
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e.

During each refueling outage, following 720 hours of system operation,
or after painting, fire, or chemical release in any ventilation zone
communicating with the system, a carbon sample shall be removed from the
Reactor Building purge filters for laboratory analysis. Within 31 days
of removal, this sample shall be verified to show 290% radioactive
methyl iodide removal when tested in accordance with ANSI N510-1975
(130 0 C, 95% R.H.). Otherwise, the filter system shall be declared
inoperable.

Bases
Pressure drop across the combined high efficiency particulate air (HEPA) filters and
charcoal adsorbers of less than six inches of water at the system design flow rate
will indicate that the filters and adsorbers are not clogged by excessive amounts of
foreign matter. A test frequency of once per year operating cycle establishes
performance capability.

.

(HEPA) filters are installed before the charcoal adsorbers to prevent clogging of
the iodine adsorbers. The charcoal adsorbers are installed to reduce the potential
release of radioiodine. Bypass leakage for the charcoal adsorbers and particulate
removal efficiency for HEPA filters are determined by halogenated hydrocarbon and
DOP respectively. The laboratory carbon sample test results indicate a radioactive
methyl iodide removal efficiency for expected accident conditions. Operation of the
fans significantly different from the design flow will change the removal efficiency
of the HEPA filters and charcoal adsorbers. If the performfances are as specified,

the calculated doses would be less than the guidelines stated in 10 CFR 100 for the
accidents analyzed.
The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. Replacement adsorbent
should be qualified according to the guidelines of Regulatory Guide 1.52. The
charcoal adsorber efficiency test procedures should allow for the removal of one
adsorber tray, emptying of one bed from the tray, mixing the adsorbent thoroughly
and obtaining at least two samples. Each sample should be replaced. Any HEPA
filters found defective should be replaced with filters qualified pursuant to
Regulatory Position C.3.d of Regulatory Guide 1.52.
Operation of the system every month will demonstrate operability of the filters and
adsorber system. Operation for 15 minutes demonstrates operability and minimizes
the moisture build up during testing.
If painting, fire or chemical release occurs during system operation such that the
HEPA filter or charcoal adsorber could become contaminated from the fumes, chemicals
or foreign materials, the same tests and sample analysis should be performed as
required for operational use.
Demonstration of the automatic initiation capability is necessary to assure system
performance capability.
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4.5.5 Low Pressure Injection System Leakage
Applicability
Applies to Low Pressure Injection System leakage.
Objective
To maintain a preventive leakage rate for the Low Pressure Injection System which
will prevent significant off-site exposures.
Specification
4.5.5.1

Acceptance Limit

The maximum allowable leakage from the Low Pressure Injection System components
(which includes valve stems, flanges and pump seals) shall not exceed two gallons
per hour.
4.5.5.2

Test

During each refueling outage, the following tests of the Low Pressure Injection
System shall be conducted to determine leakage:
The portion of the Low Pressure Injection System, except as specified in (b),
that is outside the containment shall be tested either by use in normal
operation or by hydrostatically testing at 350 psig.

*a.

b.

Piping from the containment emergency sump to the low pressure injection pump
suction isolation valve shall be pressure tested at no less than 59 psig.

c.

Visual inspection shall be made for excessive leakage from components of the
system. Any excessive leakage shall be measured by collection and weighing or
by another equivalent method.

Bases
The leakage rate limit for the Low Pressure Injection System is a judgement value
based on assuring that the components can be expected to operate with-out mechanical
failure for a period on the order of 200 days after a loss of coolant accident. The
test pressure (350 psig) achieved either by normal system operation or by
hydrostatically testing, gives an adequate margin over the highest pressure within
the system after a design basis accident. Similarly, the pressure test for the
return lines from the containment to the Low Pressure Injection System (59 psig) is
equivalent to the design pressure of the containment. The dose to the thyroid
calculated as a result of this leakage is 0.76 rem for a two-hour exposure at the
site boundary.
REFERENCE

FSAR, Section 15.15.4, and 6.3.3.2.2

Oconee Units 1, 2, & 3

4.5-9

DUKE POWER COMPANY
OCONEE NUCLEAR STATION
ATTACHMENT 2
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TECHNICAL JUSTIFICATION AND
NO SIGNIFICANT HAZARDS CONSIDERATION EVALUATION

Technical Specification Change:
Changes in the proposed revision
Attachment I are described below:

to

Technical

provided

Specifications

in

*

The third LPSW pump in the shared Unit 1 and 2 LPSW system is required to
be operable;

*

The allowable outage time for one
extended from 24 hours to 72 hours;

*

The allowable outage time for one Low Pressure
inoperable is extended from 24 hours to 72 hours;

*

The Reactor Building Spray system spray nozzle air flow test interval is
extended from 5 years to 10 years;

*

Reactor Building Cooling Unit (RBCU) testing requirements are revised to
show acceptance criteria in terms of response to an Engineered Safeguards
(ES) signal;

0

A periodic verification of adequate containment heat removal capability is
added; and

*

Administrative changes are included to delete redundant requirements and
update the table of contents.

LPSW pump

or

train

inoperable

Injection

(LPI)

is

train

Discussion:
Pages iv, viii, ix, x, and xi; administrative changes to the table of contents
and introduction:
The table of contents
Removal" surveillance,
references to Figures
pages. These changes

has been revised to add the new "Containment Heat
revise associated page and section numbers, delete
4.5.1-1, 4.5.1-2, and 4.5.2-1, and delete blank
are purely administrative in nature. .

TS 3.3.2; Extension of the allowable outage time for one LPI train inoperable
from 24 hours to 72 hours;
This change is being made to provide consistency with proposed changes to
TS 3.3.2.a(2) has been revised to
the LPSW technical specifications.
extend the allowable outage time for one LPI train from 24 hours to 72
hours. During this time period, the remaining operable LPI train would be
capable of mitigating the consequences of a design basis accident, however
the single failure criterion is waived. This change is consistent with
the requirements of NUREG 1430, "Standard Technical Specifications for B&W
The 72 hour
Plants," LCO 3.5.2 (ECCS - Operating), Required Action A.l.

.

Attachment 2
Page 2
based on the redundant capabilities
reasonable,
Completion Time is
afforded by the operable LPI train, and the low probability of a DBA
occurring during this period.

TS 3.3.5; addition of valve LPSW-108 to Reactor Building Cooling Unit (RBCU)

LCO:

Currently, TS 3.3.7 "Low Pressure Service Water (LPSW) system" requires
LPSW-108 is the LPSW isolation valve
that valve LPSW-108 be locked open.
In the event LPSW-108
on the discharge side of each Oconee Unit's RBCUs.
However, operability
were to close, all three RBCUs would be inoperable.
Therefore, the
of the entire LPSW system would not be affected.
requirement to lock LPSW-108 open has been relocated from the LPSW system
The Bases on page 3.3-6 have been
tech spec to the RBCU tech spec.
revised to describe this requirement.
TS 3.3.7; Requirement for the third LPSW pump in
system to be operable:

the shared Unit 1 and 2 LPSW

LER 269/92-12 and unresolved item (URI) 269, 270, 287/92-24-05 describe
the discovery of the need to maintain all three LPSW pumps operable in the
shared Unit 1 and 2 LPSW system in order to meet the single failure
Testing and analysis performed during the previous Unit 1
criterion.
refueling outage (Unit 1, End of Cycle 14) confirmed that:
* Two LPSW pumps for the shared Unit 1 and 2 LPSW system are required to
meet the single failure criterion if either Unit is 2 350 psig or : 250*F,
the remaining Unit has been defueled, and one LPSW pump is capable of
Specifically, as
mitigating the consequences of a design basis accident.
described in proposed revisions to the Bases, the Unit 1 and 2 LPSW system
requires two pumps to meet the single failure criterion when one of the
Units has been defueled and the following LPSW system loads on the.
defueled Unit have been isolated: RBCUs, Component cooling, main turbine
oil tank, reactor coolant pumps, and LPI coolers. This requirement has
This change constitutes an additional
been included as TS 3.3.7.a(2).
restriction not presently included in the technical specifications.
* Three LPSW pumps for the shared Unit 1 and 2 LPSW system are required
350 psig or
to meet the single failure criterion if either Unit is
250'F and one LPSW pump is not capable of mitigating the consequences of
a design basis accident (e.g., the configuration described above is not
met). This requirement has been included as TS 3.3.7.a(l). This change
constitutes an additional restriction not presently included in the
technical specifications.
TS 3.3.7; Relocation of requirement to lock open valve LPSW-108:
As described above,

the requirement that valve LPSW-108 be locked open has

been relocated to TS 3.3.5 regarding RBCU operability.
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TS 3.3.7; Extension of the allowable outage time for one LPSW train inoperable
from 24 hours to 72 hours;
TS 3.3.7.b has been revised to extend the allowable outage time for one
During this time period, the
LPSW train from 24 hours to 72 hours.
remaining operable LPSW train would be capable of mitigating the
consequences of a design basis accident, however the single failure
criterion is waived. This change is consistent with the requirements of
NUREG 1430, "Standard Technical Specifications for B&W Plants," LCO 3.7.7
The 72 hour
Required Action A.l.
(Component Cooling Water System),
based on the redundant capabilities
reasonable,
Completion Time is
afforded by the operable LPSW train, and the low probability of a DBA
occurring during this period.
TS 4.5.1.2.1, Deletion of redundant testing requirements
Currently, Technical Specification 4.5.1.2.1 specifies that the HPI and
LPI pumps be tested in accordance with Technical Specification 4.0.4. In
addition, this Specification references generic pump head curves in
Figures 4.5.1-1 and 4.5.1-2 as the acceptance criteria. This requirement
is redundant to both Technical Specification 4.0.4, and 10 CFR 50.55a.
Deletion of this specification is purely administrative in nature.
TS 4.5.1.1.1 Bases, Revised HPI testing Bases
The Bases associated with Technical Specification 4.5.1.1.1 have been
revised to clarify the intent of this HPI testing requirement.
Specifically, 4.5.1.1.1 is intended to verify proper response to actuation
of Engineered Safeguards (ES) channels 1 and 2 by the HPI system.
TS 4.5.1.1.2, Revised LPSW/LPI testing Bases
The Bases associated with Technical Specification 4.5.1.1.2 have been
intent of the LPI testing requirements.
revised to clarify the
Specifically, 4.5.1.1.2 is intended to verify proper response to actuation
of Engineered Safeguards (ES) channels 3 and 4 by the LPI system, as well
as LPSW system components which support the LPI system (e.g., valves LPSW
The test is not intended to verify containment heat
4 and LPSW-5).
removal capability of the LPI coolers; this is accomplished by testing in
accordance with proposed Specification 4.5.3. The test is not intended to
verify LPSW pump performance; this testing is performed in accordance with
ASME Section XI IWP requirements.
TS 4.5.2.1.1, Extension of the test interval for the Reactor Building Spray
system spray nozzle air flow test from 5 years to 10 years;
Currently TS 4.5.2.1.1.b requires that compressed air be introduced into
This requirement corresponds to NUREG
the spray headers every five years.

1430, Standard Technical Specifications for B&W Plants, SR 3.6.6.8 which
specifies

a

test

interval

of

ten

years.

Further,

NUREG

1366,

.
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"Improvements to Technical Specification Surveillance Requirements"
recommends extending the test interval to 10 years. Therefore, due to the
passive nature of the design of the nozzles, a test at 10 year intervals
is considered adequate to detect obstruction of the spray nozzles.
This specification has been reformatted (e.g., subsections (1) and (2)
have been added to clarify that the test acceptance criteria of visual
observation and control board indication of response to the actuation
signal (currently provided in TS 4.5.2.1.1.c) does not apply to the nozzle
air flow test.
TS 4.5.2.1.2, RBCU testing requirements are revised to show acceptance criteria
in terms of response to an ES signal;
Currently TS 4.5.2.1.2.b provides Reactor Building Cooling System test
acceptance criteria in terms of LPSW flow and air flow through each RBCU.
Consistent with similar surveillance requirements for HPI, LPI, and RB
Spray, this surveillance has been revised to provide acceptance criteria
Testing to verify
in terms of component response to an ES signal.
adequate containment heat removal capability is specified in new TS 4.5.3,
"Containment Heat Removal Capability." Details regarding the methodology
This TS revision has
associated with new TS 4.5.3 are provided below.
been identified as Unresolved Item 269, 270, 287/92-24-04.
TS 4.5.2.2, deletion of redundant testing requirements:
Currently, Technical Specification 4.5.2.2 specifies that RB spray system
pumps and valves be tested in accordance with Technical Specification
In addition, this Specification references a generic pump head
4.0.4.
curve in Figure 4.5.2-1 as the acceptance criterion. This requirement is
redundant to both Technical Specification 4.0.4, and 10 CFR 50.55a.
Deletion of this specification is purely administrative in nature.
TS 4.5.2 Bases, Editorial change
Reactor Building Coolant system has been corrected to be Reactor Building
Cooling system.
TS 4.5.2.1.1 Bases, Revised RB Spray testing Bases
The Bases associated with Technical Specification 4.5.2.1.1 have been
revised to clarify the intent of this RB Spray testing requirement.
Specifically, 4.5.2.1.1 is intended to verify proper response to actuation
of Engineered Safeguards (ES) channels 7 and 8 by the RB Spray system.
Bases regarding the spray pump flow acceptance criterion have been deleted
consistent with the deletion of TS 4.5.2.2.
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TS 4.5.2.1.2 Bases, Revised RBCU/LPSW testing Bases
The Bases associated with Technical Specification 4.5.2.1.2 have been
revised to clarify the intent of the testing requirements. Specifically,
4.5.2.1.2 is intended to verify proper response to actuation of Engineered
Safeguards (ES) channels 5 and 6 by the RBCUs, as well as LPSW system
The test is not intended to verify
components which support the RBCUs.
containment heat removal capability of the RBCUs, this is accomplished by
testing in acccordance with proposed Specification 4.5.3.
startup has been deleted as
Information regarding testing prior to initial
it is irrelevant. The information regarding testing being "unnecessary"
have been deleted since the information is inaccurate.
New TS 4.5.3, Containment Heat Removal Capability
the
The LPI, RB Spray, and RBCU testing requirements specified in
of
capable
are
systems
technical specifications do not verify that these
containment
performing the intended safety function of maintaining
pressure and temperature below design limits following an accident.
Specifically, TS 4.5.2.1.2 currently infers that the listed LPSW flow and
air flow through each RBCU correspond to specific containment heat removal
As this proposed revision deletes the LPSW flow and air
capabilities.
flow test acceptance criteria, new TS 4.5.3 has been developed to require
that adequate containment heat removal capability be verified on a
periodic basis. Briefly, new TS 4.5.3 requires that a minimum containment
Since
heat removal capability be verified on a refueling frequency.
service induced fouling can reduce containment heat removal capability,
new TS 4.5.3 also requires that a fouling rate be determined to establish
The methodology described in
a more frequent test interval, if required.
Attachment 3 is currently used to determine containment heat removal
capability (and therefore operability) of the LPI system, RB Spray system
and RBCUs. A simple limit of X BTU/hr has not been used since the amount
of heat removal capability required to keep the reactor building
temperature and pressure profiles within design limits varies with time.
Changes in decay heat levels, the cooling of the building concrete and
the building atmosphere and sump
and changes in
steel structures,
In addition, the required
temperatures all contribute to this variation.
capabilities of all the heat removal systems change with time.
Note that a Duke Power Company topical report, "Oconee Mass and Energy
Release and Containment Response Methodology," will be submitted in the
near future. Upon approval, the methodology in this topical report will
supercede the methodology described in Attachment 3.
Administrative changes to renumber the technical specifications:
Current TS 4.5.3, "Penetration Room Ventilation System" and 4.5.4, "Low
Pressure Injection System Leakage" have been renumbered due to the
These
addition of new TS 4.5.3, "Containment Heat Removal Capability."
changes are purely administrative in nature.
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Evaluation:
Duke Power Company (Duke) has made the determination that this amendment request
involves a No Significant Hazards Consideration by applying the standards
This ensures that operation of
established by NRC regulations in 10 CER 50.92.
would not:
amendment
proposed
the
with
accordance
in
the facility
(1)

Involve a significant increase in the probability or consequences of an
accident previously evaluated:
Each accident analysis addressed within the Oconee Final Safety Analysis
Report (FSAR) has been examined with respect to the changes proposed
within this amendment request. There is no significant increase in the
probability of any Design Basis Accident (DBA) as a result of this change,
nor is there a significant increase in the consequences of a DBA as a
result of this change, since the addition of restrictions which assure the
ability LPSW system to mitigate design basis accidents, the clarification
of cur-rent surveillance requirements, the addition of a new containment
heat removal capability surveillance requirement, the extension of the LPI
and LPSW system allowable outage times to be consistent with the standard
technical specifications, and associated administrative changes are not
considered to be an initiator or contributor to any accident analysis
addressed in the Oconee FSAR.

(2)

Create the possibility of a new or different kind of accident
accident previously evaluated:

from any

Technical
proposed
these
with
accordance
in
ONS
of
Operation
previously
by
bounded
not
modes
failure
any
not
create
will
Specifications
Consequently, this change will not create the
evaluated accidents.
different kind of accident from any accident
or
a
new
of
possibility
previously evaluated.
(3)

.

Involve a significant reduction in a margin of safety:
Changes included in this amendment request include the addition of
restrictions which assure the ability LPSW system to mitigate design basis
accidents, clarification of current surveillance requirements, addition of
a new containment heat removal capability surveillance requirement,
extension of the LPI and LPSW system allowable outage times to be
consistent with the standard technical specifications, and associated
thus preserving existing margins of safety.
administrative changes,
no
significant reduction in any margin of safety.
be
will
there
Therefore,

Duke has concluded based on the above that there

considerations involved in this amendment request.

are no significant hazards

.
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Environmental Impact Statement
The proposed Technical Specification change has. been reviewed against the
As shown above, the
criteria of 10 CFR 51.22 for environmental considerations.
consideration, nor
hazards
proposed change does not involve any significant
offsite, nor
be
released
may
increase the types and amounts of effluents that
Based
exposures.
radiation
occupational
cumulative
or
increase the individual
in
given
criteria
the
meets
change
Specification
Technical
proposed
on this, the
an
for
requirement
the
from
exclusion
for
categorical
10 CFR 51.22(c)(9)
Environmental Impact Statement.
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METHODOLOGY FOR DETERMINING
CONTAINMENT HEAT REMOVAL CAPABILITY
To determine LPI cooler and RBCU operability, it is necessary to first identify
The Oconee Technical
what requirements must be fulfilled by these coolers.
Specifications state that a component "shall be considered operable when it is
The safety functions
capable of performing its intended safety functions".
related to these coolers are identified below:
10CRF50.46 states that "after any calculated successful initial
1.
operation of the ECCS, the calculated core temperature shall be maintained
at an acceptably low value and decay heat shall be removed for the
extended period of time required by the long-lived radioactivity remaining
Therefore, one safety function for these heat exchangers is
in the core".
to provide long term core cooling following an accident.
Section 6.2 of the Oconee FSAR states that the containment heat
2.
removal systems prevent building pressure from exceeding its design limit
In addition, as is implied in 10CFR50.49, the containment
of 59 psig.
heat removal systems should be capable of maintaining building temperature
below the EQ envelope following the most severe design basis accident.
Therefore, another safety function of these heat exchangers is to maintain
containment pressure and temperature below the above described limits
following an accident.

To ensure that the safety functions identified above are met, three criteria have
been developed.

These are as follows:

At least one train of LPI will be capable of injecting 3000 gpm into
1.
the reactor vessel downcomer such that the core temperature will be
maintained at an acceptable low level.
The peak containment pressure following a LOCA must remain below the
2.
containment design pressure of 59 psig.
The LPI coolers and RBCUs, in conjunction with a worst case single
3.
Reactor Building (RB)
failure, will be capable of maintaining the
temperature less than or equal to the environmental qualification (EQ)
envelope following a design basis LOCA.
For Criterion 1, a calculation has been performed that shows that 3000 gpm
injection flow is adequate to maintain the vessel water level above the top of
This time is the minimum time before sump
the core at thirty minutes.
recirculation is initiated. A conservatively high injection flow temperature is
assumed, and only the heat of vaporization is used to remove decay heat (i.e. LPI
The results of this calculation show
coolers are assumed to remove no heat).
that 3000 gpm flow is more than adequate to remove decay heat at this time, thus
ensuring that the core temperature will remain at an acceptably low value for the
long term. In addition, it has been shown that adequate NPSH is available to the

.operating

LPI pump in order to assure that 3000 gpm of injection flow can be

maintained at all times following an accident.
For Criterion 2, the peak pressure will remain below the design pressure when no
RBCUs are operating, as shown on FSAR Figure 15-70 and discussed in Section

.
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15.14.5. The heat capacitance of the structural components is great enough to
It is
prevent the pressure from exceeding the design containment pressure.
containment
the
in
result
not
will
therefore determined that RBCU degradation
pressure exceeding its design limit.
For Criterion 3, the availability of equipment important to long-term core
cooling is assured by verifying that the temperature profile in containment
This is
remains below the profile to which this equipment is qualified.
below.
discussed
encompassed by the EQ criterion
Equipment Qualification
In order to meet this criterion, it is necessary to demonstrate that the Reactor
The containment response
Building temperature will not exceed the EQ envelope.
curve (0-100,000 seconds) which is bounded by the EQ envelope is taken from FSAR
Figure 15-71. Inspection shows that the curve calculated with only one RBCU (and
The curve resulting from
one LPI cooler) operating is bounded by the EQ curve.
performed to determine
analyses
no RBCUs is also bounded by the EQ curve. The
spray system was
(RB)
these curves also assumed that the reactor building
unavailable. This is conservative since the redundancy of the RB spray system
Based on this, if the
assures that at least one train is always available.

.containment

heat removal capacity of one degraded LPI cooler and two degraded

RBCUs can be shown to equal the nominal performance of one LPI cooler and one
RBCU, then it will indicate conformance with the EQ envelope during the first
100,000 seconds.
The approach taken is to calculate the design basis heat removal requirement at
2
various times during the.first 100,000 seconds following the design basis 5.0 ft
hot leg break LOCA. This is done assuming nominal (non-degraded) LPI cooler and
RBCU performances based on the containment vapor and sump temperatures which were
The 100,000
100,000 seconds.
calculated for the one-RBCU case for the first
second to 10 day time period is bounded by calculations previously performed.
These calculations specify a minimum RBCU capacity and LPI cooler capacity. This
minimum LPI cooler capacity is capable of cooling the sump to approximately 125'F
In addition, a calculation is performed based on the available LPI
at 10 days.
The calculations assure
cooler capacity to ensure the break flow is subcooled.
there is no additional heat load on the RBCUs, which would then only have to
remove the energy stored in the atmosphere and heat structures.
100,000
In evaluating the design basis heat removal requirements during the first
seconds, the containment air temperature is taken from FSAR Figure 15-71, and the
Next, the available heat
sump temperature is taken from FSAR Figure 15-72.
removal is calculated using the degraded LPI cooler and RBCU performance values.
For this calculation the sump temperature is again taken from FSAR Figure 15-72,
but the vapor temperature is taken to be the maximum allowed temperature per the
EQ envelope. The available heat removal capacity is compared to the required

capacity,

and

the

appropriate

adjustment

to

initial

core

power

level

determined such that the available capacity exceeds the required amount.

is

Attachment 3

Page 3

Part 1 - Calculate required design basis heat removal
The following time points are considered: 600, 1000, 5999,
30,000, 40,000, 50,000, 86,400, and 100,000 seconds.

6000,

10,000, 20,000,

The time point at 6000 seconds (100 minutes) corresponds to the switchover from
injection from the borated water storage tank (BWST) to recirculation of sump
water. This is apparent from the "kink" in the Reactor Building sump temperature
plot. In addition, tfiis time corresponds roughly to the time of switchover based
on the depletion rate of the BWST: the inventory of the tank is at least 350,000
gallons (Technical Specification 3.3 Bases), and the depletion rate is 3000 gpm
from one LPI train, so 300,000 gallons are used by 100 minutes, and some water
must remain in the tank at switchover.
The time point at 100,000 seconds corresponds to the time at which the Reactor
Building temperature mu'st be reduced to 170'F per the EQ curve.

.

Reactor Building vapor temperature is taken from FSAR Figure 15-71, and Reactor
Building sump temperature is taken from FSAR Figure 15-72. In both cases the
RBCU heat removal is taken from FSAR Figure 6-6 based
one-RBCU case is used.
on the Reactor Building vapor temperature. LPI cooler heat removal is taken from

FSAR Figure 6-18 based on the Reactor Building sump temperature.

For each time

point, these heat removal rates are added together to determine the total heat
removal capacity required to remain within the EQ curve.
Part 2 - Calculate available heat removal with degraded coolers
The acceptance criterion for containment temperature is the EQ envelope. Thus
it is assumed that the Reactor Building vapor temperature at a given time is at
Assuming a nominal RBCU cooler (80E6
the limit allowed by the EQ envelope.
BTU/hr at T = 286'F), heat removal capacities are determined using FSAR Figure
6-6 at the various time points identified in Part 1. The actual heat removal
capacities (in % of 80E6 BTU/hr) are determined by individually testing each
The total capacity of the two worst coolers (assuming a worst case
cooler.
single failure) is then multiplied by each design capacity to calculate the
actual heat removal capacity of the RBCUs at each time point.
For the LPI coolers, a worst case single failure removes a cooler from service.
The heat transfer capacity of the remaining cooler is then determined for each
time point in the following way:
Actual LPI cooler test data is used to determine heat removal
1.
capacities at several different LPI temperatures for a given lake
A bounding degradation factor is applied to the test
temperature.
results. These points can then be used to form a curve of LPI cooler heat
removal capacity vs. LPI inlet temperature.
Using the particular LPI inlet temperature for a given time point as
2.
defined in Part 1, an actual heat removal capacity is determined.
A total available heat removal capacity is then determined by adding the RBCU and
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LPI cooler values for each time point.
Part 3 - Comparison of required and available heat removal
The required and available heat removal capacities are compared for each time
A DQ is calculated by subtracting available Q from required Q. Provided
point.
DQ is negative at all time points, adequate heat removal is available from the
degraded coolers to maintain the RB environment within the EQ curve. For ease
of comparison, the DQ values are converted to % full power values in our
methodology, such that a minumum value at any time step of 100% FP (i.e. DQ = 0)
indicates acceptable LPI cooler and RBCU performance.
By iterating with the methodology just described, it is possible to determine the
length of time for which 100% power operation is justified by determining minimum
cooler capacities required. This requires that the LPI cooler capacity is held
constant while the total RBCU capacity is allowed to vary until the limiting
power level at any point in time is > 100%. If the degradation rate (in %/unit
time) is known for the RBCU coolers, the length of time can be determined for
which 100% operation is acceptable.

.specified

A hand calculation is performed to verify that the conditions in containment as

by the EQ envelope will not result in leakage rates exceeding those

This
specified in the FSAR and Technical Specifications beyond 24 hours.
calculation determines the maximum RB pressure based on the peak RB temperature
Based on the temperature profile
for this time frame per the EQ envelope.
defined in the EQ envelope, a pressure profile can be determined assuming
saturated conditions at a given temperature. This justifies the fact that the
RB will not repressurize as long as the containment temperature response remains
The results of this calculation verify that these
within the EQ envelope.
containment conditions do not pose any problem with respect to leakage rates.
24 hours are justified by the containment
The leakage rates during the first
pressure results shown in FSAR Figure 15-70.
Technical Specification Conformance
Technical Specifications 3.3.2 and 3.3.5 define the requirements of LPI system
The methodology described in this analysis assures
and RBC system operability.
that LPI cooler and RBCU degradation is evaluated in a satisfactory manner such
that all safety functions inherent in these Tech Specs are met.
Conclusions
The safety function requirements of the LPI coolers
provided the following two criteria are satisfied:

and RBCUs

will

be met

This criterion assures core cooling by
Long Term Core Cooling:
1.
demonstrating that at least one train of LPI will be capable of injecting
Assuming the worst single
3000 gpm into the reactor vessel downcomer.
failure, one LPI cooler must be capable of maintaining conditions in the
sump such that no NPSH problems to the LPI pumps occur.

.
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Equipment Qualification: The Reactor Building cooling capacity must
2.
conditions from exceeding the
be sufficient to prevent post-LOCA
qualifications of equipment required to mitigate a LOCA, again assuming a
worst case single failure in both the LPI and RBCU systems. Compliance
with this criterion also implicitly assures that the containment design
pressure will not be exceeded.
It has been shown in this writeup that the conditions associated with Criterion
1 are met provided Criterion 2 is satisfied. Therefore, all LPI cooler and RBCU
operability evaluations will be based on the requirements set forth in Criterion
2.
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MARKUP OF CURRENT TECHNICAL SPECIFICATIONS

Section

3.10

GAS STORAGE TANK AND EXPLOSIVE GAS MIXTURE

3.10-1

3.11

(Not Used)

3.11-1

3.12

REACTOR BUILDING POLAR CRANE AND AUXILIARY HOIST

3.12-1

3.13

SECONDARY SYSTEM ACTIVITY

3.13-1

3.14

SNUBBERS

3.14-1

3.15

CONTROL ROOM PRESSURIZATION AND FILTERING SYSTEM
AND PENETRATION ROOM VENTILATION SYSTEMS

3.15-1

3.16

HYDROGEN PURGE SYSTEM

3.16-1

3.17

(NOT USED)

3.18

STANDBY SHUTDOWN FACILITY

3.18-1

4

SURVEILLANCE REQUIREMENTS

4.0-1

4.0

SURVEILLANCE STANDARDS

4.0-1

4.1

OPERATIONAL SAFETY REVIEW

4.1-1

4.2

STRUCTURAL INTEGRITY OF ASME CODE CLASS 1,
AND 3 COMPONENTS

4.3

TESTING FOLLOWING OPENING OF SYSTEM

4.4
4.4.1
4.4.2
4.4.3
4.4.4

REACTOR BUILDING
Containment Leakage Tests
Structural Integrity
Hydrogen Purge System
Reactor Building Purge System

4.5

4.5-1

4.5.1
4.5.2
4.5.3
4.5.4
4.5.5

EMERGENCY CORE COOLING SYSTEMS AND REACTOR
BUILDING COOLING SYSTEMS PERIODIC TESTING
Emergency Core Cooling Systems
Reactor Building Cooling Systems
Containment Heat Removal Capability
Penetration Room Ventilation System
Low Pressure Injection System Leakage

4.6

EMERGENCY POWER PERIODIC TESTING

4.6-1

4.7

REACTOR CONTROL ROD SYSTEM TESTS

4.7-1

2

4.2-1

4.3-1
4.4-1
4.4-1
4.4-14
4.4-17
4.4-20

4.5-1
4.5-4
4.5-6
4.5-7
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INTRODUCTION
Station, Units 1, 2,
These Technical Specifications apply to the Oconee Nuclear Section 50.36. The
10CFR50,
and 3 and are in accordance with the requirements of
the pertinent FSAR section
reference
or
support
bases, which provide technical
are included for
for technical support of the individual specifications,
the specification. These
informational purposes and to clarify the intent of
and they do not constitute
bases are not part of the Technical Specifications,
Specifications while
limitations or requirements for the licensee. The Technical
a single unit basis; exceptions to
applying to Units 1, 2, and 3 are written on
this are identified.
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within 72 hours, the reactor shall be placed in a hot shutdown
condition within 12 hours. If the requirements of Specification
3.3.1.b(1) are not met within 24 hours following hot shutdown, the
reactor shall be placed in a condition with RCS temperature below
3500

c.

F within an additional 24 hours.

For all Units, when reactor power is greater than 60% FP:
(1)

In addition to the requirements of Specification 3.3.1.a(l) and
3.3.l.b(l) above, the remaining HPI pump and valves HP-409 and HP
410 shall be operable and valves HP-99 and HP-100 shall be open.

(2)

Tests or maintenance
system, provided two
inoperable component
hours, reactor power
additional 12 hours.

3.3.2 Low Pressure Injection (LPI)
a.

shall be allowed on any component of the HPI
If the
trains of HPI system are operable.
is not restored to operable status within 72
shall be reduced below 60% FP within an

System

When the RCS, with fuel in the core, is in a condition with pressure
equal to or greater than 350 psig or temperature equal to or greater
than 250'F:
(1)

Two independent LPI trains, each comprised of an LPI pump and a
flowpath capable of taking suction from the borated water storage
tank and discharging into the RCS automatically upon ESPS
actuation (LPI segment), together with two LPI coolers and two
reactor building emergency sump isolation valves (manual or
remote-manual) shall be operable.

(2)

Tests or maintenance shall be allowed on any component of the LPI
system provided the redundant train of the LPI system is operable.
If the LPI system is not restored to meet the requirements of
Specification 3.3.2.a(l) above within -2472 hours, the reactor
If
shall be placed in a hot shutdown condition within 12 hours.
the requirements of Specification 3.3.2.a(l) are not met within 24
hours following hot shutdown, the reactor shall be placed in a
condition with RCS pressure below 350 psig and RCS temperature
below 250'F within an additional 24 hours.

3.3-2
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3.3.3 Core Flood Tank (CFT) System
When the RCS is in a condition with pressure above 800 psig both CFT's shall.
be operable with the electrically operated discharge valves open and breakers
locked open and tagged; a minimum level of 13 + .44 feet (1040 + 30 ft.') and
one level instrument channel per CFT; a minimum boron concentration within the
limit specified in the Core Operating Limits Report in each CFT; and pressure
at 600 + 25 psig with one pressure instrument channel per CFT.
3.3.4 Borated Water Storage Tank (BWST)
When the RCS, with fuel in the core, is in a condition with pressure equal-to
or greater than.350 psig or temperature equal to or greater than 250*F:
a.

b.

The BWST shall have operable two level instrument channels.
(1)

Tests or maintenance shall be allowed on one channel of BWST level
instrumentation provided the other channel is operable.

(2)

If the BWST level instrumentation is not restored to meet the
requirements of Specification 3.3.4.a above within 24 hours, the
reactor shall be placed in a hot shutdown condition within 12
hours. If the requirements of Specification 3.3.4.a are not met
within 24 hours following hot- shutdown, the reactor shall be
placed in a condition with RCS pressure below 350 psig and RCS
temperature below 250*F within an additional 24 hours.

The BWST shall contain a minimum level of 46 feet of water having a
minimum concentration of boron within the limit specified in the Core
Operating Limits Report at a minimum temperature of 50*F. The manual
valve, LP-28, on the discharge line shall be locked open. If these
requirements are not met, the BWST shall be considered unavailable and
action initiated in accordance with Specification 3.2.

3.3.5 Reactor Building Cooling (RBC) System
a.

When the RCS, with fuel in the core, is in a condition with pressure
equal to or greater than 350 psig or temperature equal to or greater
than 250*F and subcritical:
(1)

Two independent RBC trains, each comprised of an RBC fan,
associated cooling unit, and associated ESF valves shall be

operable.
(2)

Valve LP-084O

shall be ltockd open.

Tests or maintenance shall be allowed on any component of the RBC
system provided one train of the RBC and one train of the RBS are
operable. If the RBC system is not restored to meet the
requirements of Specification 3.3.5.a(l) above within 24 hours,
the reactor shall be placed in a condition with RCS pressure below
350 psig and RCS temperature below 250*F within an additional 24
hours.
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b.

When the reactor is critical:
(1)

In addition to the requirements of Specification 3.3.5.a(l) above,
the remaining RBC fan, associated cooling unit, and associated ESF
valves shall be operable.

(2)

Tests or maintenance shall be allowed on one RBC train under
either of the following conditions:
(a)

One RBC train may be out of service for 24 hours.

(b)

One RBC train may be out of service for 7 days provided both
RBS trains are operable.

(c)

If the inoperable RBC train is not restored to meet the
requirements of Specification 3.3.5.b(l) within the time
permitted by Specification 3.3.5.b(2) (a) or (b), the
reactor shall be placed in a hot shutdown condition within
12 hours. If.the requirements of Specification 3.3.5.b(1)
are not met within an additional 24 hours following hot
shutdown, the reactor shall be placed in a condition with.
RCS pressure below 350 psig and RCS temperature below 250*F
within an additional 24 hours.

Reactor Building Spray (RBS)

3.3.6
a.

System

When the RCS, with fuel in the core, is in a condition with pressure
equal to or greater than 350 psig or temperature equal to or greater
than 250*F and subcritical:
(1)

One RBS train, comprised of an RBS pump and a flowpath capable of
taking suction from the LPI system and discharging through the
spray nozzle header automatically upon ESPS actuation (RBS
segment) shall be operable.

(2)

Tests or maintenance shall be allowed on any component of the RBS
system under the following conditions:
(a)

One RBS train may be out of service for 24 hours provided
two RBC trains are operable.

(b)

If the inoperable RBS train is not restored to meet the
requirements of Specification 3.3.6.a(l) within 24 hours,
the reactor shall be placed in a condition with the RCS
pressure below 350 psig and RCS temperature below 250OF
within an additional 24 hours.
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b.

When the reactor is critical:
(1)

In addition to the requirements of Specifications 3.3.6.a(l)
above, the other RBS train comprised of an RBS pump and a flowpath
capable of taking suction of the LPI system and discharging
through the spray nozzle header automatically upon ESPS actuation
(RBS segment) shall be operable.

(2)

Tests or maintenance shall be allowed on one RBS train under
either of the following conditions:

*

(a)

One RBS train may be out of service for 24 hours.

(b)

One RES train may be out of service for 7 days provided all
three RBC trains are operable.

(c)

If the inoperable RBS train is not restored to meet the
requirements of Specification 3.3.6.b(l) above within the
time permitted by Specification 3.3.6.b(2) (a) or (b), the
reactor shall be placed in a hot shutdown condition within
12 hours. If the requirements of Specification 3.3.6.b(l)
are not met within an additional 24 hours following hot
shutdown, the reactor shall be placed in a condition with
RCS pressure below 350 psig and RCS temperature below 250*F

within an additional 24 hours.
3.3.7

Low Pressure Service Water (LPSW)
a.

When the RCS, with fuel in the core, is in a condition with pressure
equal to or greater than 350 psig or temperature equal to or greater
than 250*F:
(1)

Two LSU pumps for the shared Unit 1, 2 LPSW system sald twoLP
S ystem
shall be operable
with ;vo
pumpsfor the Unit 3

LPSW 108, 2LRSW 108, and 312SU-108
proL4

.G1V
locodopn

iAp

n()bw

~Two pumps for the Unit 3 LPSW system shall be operable.
b.

Tests or maintenance shall be allowed on any component of the LPSW
system provided the redundant train of the LPSW system is operable./ If
the LPSW system is not restored to meet the requirements of
Specification 3.3.7.a4a4 above within .- 4 hours, the reactor shall be
placed in a hot shutdown condition within 12 hours. If the requirements
of Specification 3.3.7.af-} are not met within 24 hours following hot
shutdown, the reactor shall be placed in condition with RCS pressure
below 350 psig and RCS temperature below 2500 within an additional 24
3.3-5
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hours.
Bases
Specification 3.3 assures that, for whatever condition the reactor coolant system is
in, adequate engineered safety feature equipment is operable.
For operation up to 60% FP, two high pressure injection pumps are specified. Also,
two low pressure injection pumps and both core flood tanks are required. In the
event that the need for emergency core cooling should occur, functioning of one high
pressure injection pump, one low pressure injection pump, and both core flood tanks
will protect the core, and in the event of a main coolant loop severance, limit the
peak clad temperature to less than 2,200*F and the metal-water reaction to that
representing less than 1 percent of the clad. (1) Both core flooding tanks are
required as a single core flood tank has insufficient inventory to reflood the core.
The requirement to have three HPI pumps and two HPI flowpaths operable during power
operation above 60% FP is based on considerations of potential small breaks at the
reactor coolant pump discharge piping for which two HPI trains (two pumps and two
flow paths) are required to assure adequate core cooling.(2) The analysis of these
breaks indicates that for operation at or below 60% FP only a single train of the
HPI system is needed to provide the necessary core cooling.

.assure

The requirement for a flowpath from LPI discharge to HPI pump suction is provided to

availability of long term core cooling following a small break LOCA in which

the BWST is depleted and RCS pressure remains above the shutoff head of the LPI
pumps.
The borated water storage tanks are used for two purposes:
(a)

As a supply of borated water for accident conditions.

(b)

As a supply of borated water for flooding the fuel transfer canal during
refueling operation.(3)

Three-hundred and fifty thousand (350,000) gallons of borated water ( a level of 46
feet in the BWST) are required to supply emergency core cooling and reactor building
spray in the event of a loss-of-core cooling accident. This amount fulfills
requirements for emergency core cooling. The borated water storage tank capacity of
388,000 gallons is based on refueling volume requirements. Heaters maintain the
borated water supply at a temperature above 50*F to lessen the potential for thermal
shock of the reactor vessel during high pressure injection system operation. The
boron concentration is set at the amount of boron required to maintain the core 1
percent Ak/k subcritical at 70*F without any control rods in the core. The minimum
boron concentration is specified in the Core Operating Limits Report.
It has been shown for the worst design basis loss-of-coolant accident (a 14.1 ft2
hot leg break) that the Reactor Building design pressure will not be exceeded with
one spray and two coolers operable. (4) Therefore, a maintenance period of seven
ays is acceptable for one Reactor Building cooling fan and its associated cooling
nit provided two Reactor Building spray systems are operable for seven days or one
Reactor Building spray system provided all three Reactor Building cooling units are
operable.
Vqlv
Shthe
3.3-6
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Three low pressure service water pumps serve Oconee Units 1 and 2 and two low
pressure service water pumps serve Oconee Unit 3. There is a manual cross
connection on the supply headers for Unit 1, 2, and 3. One low pressure service
water pump per unit is required for normal operation. The- namal oprating
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The operability of redundant equipment(s) is determined based on the results of
inservice inspection and testing as required by Technical Specification 4.5 and ASME
Section XI.

OREFERENCES
(1)

ECCS Analysis of B&W's 177-FA Lowered-Loop NSS, BAW-10103, Babcock & Wilcox,
Lynchburg, Virginia, June 1975.

(2)

Duke Power Company to NRC letter, July 14, 1978, "Proposed Modifications of
High Pressure Injection System".

(3)

FSAR, Section 9.3.3.2

(4)

FSAR, Section 15.14.5
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4.5

EMERGENCY CORE COOLING SYSTEMS AND REACTOR BUILDING COOLING SYSTEM PERIODIC

TESTING
4.5.1 Emergency Core Cooling Systems
Applicability
Applies to periodic testing requirements for the Emergency Core Cooling Systems.
Objective
To verify that the Emergency Core Cooling Systems are operable.
Specification
4.5.1.1

System Tests

4.5.1.1.1

High Pressure Injection System

a.

During each refueling outage, a system test shall be conducted to demonstrate
that the system is operable. A test signal will be applied to demonstrate
actuation of the High Pressure Injection System for emergency core cooling
operation.

b.

The test will be considered satisfactory if control board indication verifies
that all components have responded to the actuation signal properly; all
appropriate pump breakers shall have opened or closed and all valves shall
have completed their travel.

4.5.1.1.2
a.

b.

During each refueling outage, a system test shall be conducted to demonstrate
that the system is operable. The test shall be performed in accordance with
the procedure summarized below:
(1)

A test signal will be applied to demonstrate actuation of the Low
Pressure Injection System for emergency core cooling operation.

(2)

Verification of the engineered safety features function of the Low
Pressure Service Water System which supplies cooling water to the low
pressure coolers shall be made to demonstrate operability of the
coolers.

The test will be considered satisfactory if control board indication verifies
that all components have responded to the actuation signal properly; all
appropriate pump breakers shall have opened or closed, and all valves shall
have completed their travel.

4.5.1.1.3
*a.

Low Pressure Injection System

Core Flooding System

During each refueling outage, a system test shall be conducted to demonstrate
proper operation of the system. During pressurization of the Reactor Coolant

Oconee Units 1, 2, & 3
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Ob.

System, verification shall be made that the check and isolation valves in the
core flooding tank discharge lines operate properly.
The test will be considered satisfactory if control board indication of core
flood tank level verifies that all valves have opened.

4.5.1.2

Component Tests

4.5.1.2.1

Pumps

The high prossuro and low pressuro injection pumps shall be suartod and oporatod to
*@Nif:Y proper opEation in acodnewith the roqRUIroentc ofg SpOcificratin 4I.Q..4
Acceptable perfoermance-s will3 bo- indicatod if the pump startc, operates for 15
minutes, and the disrcharge pressuro and fklowA are wi~thin 4- 10 perGent ofg a point; on
(Figurocs 4.5.1 1 anad 4i.5.112).
the pump headcro
'i.5.1.L2.2

Valves - Power Operated

a.

Valves LP-17, -18, shall only be tested every cold shutdown unless previously
tested during the current quarter.

b.

During each refueling outage the following LPI system valves shall be cycled
manually to verify the manual operability of these power operated valves:
(1)
(2)
(3)
(4)

4.5.1.2.2

LPI pump discharge (ES) LP-17,-18
LPI discharge throttling LP-12,-14
LPI discharge header crossover LP-9,-10
LPI \discharge to HPI/RBS LP-15,-16
Check Valves

Periodic individual leakage testinga of valves CF-12, CF-14, LP-47 and LP-48 shall
be accomplished prior to power operation after every time the plant is placed in the
cold shutdown condition for refueling, after each time the plant is placed in a cold
shutdown condition for 72 hours if testing has not been accomplished in the
preceding 9 months, and prior to returning the valve to service after maintenance,
repair or replacement work is performed. Whenever integrity of these valves cannot
be demonstrated, the integrity of the remaining valve in each high pressure line
having a leaking valve shall be determined and recorded daily. In addition, the
position of the other closed valve located in the high pressure piping shall be
recorded daily. For the allowable leakage rates and limiting conditions for
operation, see Technical Specification 3.1.6.10.
Bases
The Emergency Core Cooling Systems are the principle reactor safety features in the
event of loss of coolant accident. The removal of heat from the core provided by
these systems is designed to limit core damage.
The High Pressure Injection System under normal operating conditions has one pump
rotated to another high pregcure
operating. At leact once per month, oii
This ;;orifiec that; the high pressure injection9 pumps are operable.
injorction
pp
a To satisfy ALARA requirements, leakage may be measured indirectly (as from the
performance of pressure indicators) if accomplished in accordance with approved
procedures and supported by computations showing that the method is capable of
demonstrating valve compliance with the leakage criteria.

Oconee Units 1, 2, & 3
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The low pressure injection pumps are tested singularly for operability by opening
the borated water storage tank outlet valves and the bypass valves in the borated
water storage tank fill line. This allows water to be pumped from the borated water
storage tank through each of the injection lines and back to thie tank.
Testing the manual operability of power-operated valves in the Low-Pressure
Injection System gives assurance that flow can be established in a timely manner
even if the capability to operate a valve from the control room is lost.
With the reactor shut down, the valves in each core flooding line are checked for
operability by reducing the Reactor Coolant System Pressure until the indicated

.elevel

check and isolation valves have
in the core flood tanks verify that the

Power Operated Valves LP-17 and LP-18, are boundary valves between high pressure and
low pressure design piping. As such, functional testing of these valves is
performed during cold shutdown conditions when the Reactor Coolant System pressure
is below the design pressure of the Low Pressure Injection System piping and the
potential for over-pressurization of the low pressure system is eliminated. Check
Valves CF-12, CF-14, LP-47, and LP-48 are located on the high pressure piping and
therefore can be leak tested with the Reactor Coolant System at hot shutdown
conditions.
REFERENCE
(1)

FSAR, Section 6

S
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4.5.2 Reactor Building Cooling Systems
Applicability
Applies to testing of the Reactor Building Cooling Systems.
Objective
To verify that the Reactor Building Cooling Systems are operable.
Specification
4.5.2.1

System Tests

4.5.2.1.1

Reactor Building Spray System

a.

()..

During each refueling outage, a system test shall be conducted to
demonstrate proper operation of the system. A test signal will be
applied to demonstrate actuation of the Reactor Building Spray System.

(2.)

b.

The test will be considered satisfactory if visual observation and
control board indication verifies that all components have responded to
the actuation signal properly; the appropriate pump breakers shall have
closed, and all valves shall have completed their travel.

Station compressed air will be introduced into the spray headers to verify the
years.
vet
availability of the headers and spray nozzles at least every
o. The tort; ;..i33 he cnideroed satisfacatory if viaal obrorve=ation and controJ
signal proporlyp tho appropriate pump breakorc shalu have Glosod,anal

4.5.2.1.2
a.

b.

Reactor Building Cooling System

During each refueling outage, a system test shall be conducted to demonstrate
proper operation of the system. The test shall be performed in accordance
with the procedure summarized below:
(1)

A test signal will be applied to actuate the Reactor Building Cooling
System for reactor building cooling operation.

(2)

Verification of the engineered safety features function of the Low
Pressure Service Water System which supplies coolant to the reactor
building coolers shall be made to demonstrate operability of the
coolers.

The test will be considered satisfactory if control board indication verifies
that all components have responded to the actuation signal properly, the
,4 fans are
have completed their travel, .appropriate pump breakoe4vAd.
running at half speed, -Lan flow-through each-ceele- asede -40 -CM and ais

Ocone Unithrough ach
3 fan&
Component Tests
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Bases
The Reactor Building Cool4 g#a-4"
System and Reactor Building Spray System are
designed to remove heat in the containment atmosphere to control the rate of
depressurization in the containment. The peak transient pressure in the containment
the bans for the pay
is not affected by the two heat removal systems. Hne,
pump flow a eptane test in the fow rate required during re circulaotion (,
The delivery capability of one reactor building spray pump at a time can be tested
by opening the valve in the line from the borated water storage tank, opening the

fcorresponding valve in the test line, and starting the corresponding pump.

Pump

discharge pressure and flow indication demonstrate performance.
With the pumps shut down and the borated water storage tank outlet closed, the
reactor building spray injection valves can each be opened and closed by operator
action. With the reactor building spray inlet valves closed, low pressure air or
fog can be blown through the test connections of the reactor building spray nozzles
to demonstrate that the flow paths are open.

R
The
RS"pray syte test required by Spciiction 4.5.2.1.1 verifies thtt
Spray pumps and valves respond as required to actuation~ of 5 channels 7 and 8w.
addition, this test verfies that LP-21, an~d LP.-22 (MST supply to the RS Spray
pumps) repond as requixred to actuation of ES channel~a 7 uand 8. The~ est required
445.3 veifes the containment heat removal caabiliy of the R
by pe ciatin
Spenay system (ink conjunction with the LPI: coles

and RECUK).

The equipment, piping, valves, and instrumentation of the Reactor Building Cooling
System are arranged so that they can be visually inspected. The cooling units and
associated piping are located outside the secondary concrete shield. Personnel can
enter the Reactor Building during power operations to inspect and maintain this
equipment. The service water piping and valves out-side the Reactor Building are
inspectable at all times.t

The reactor building fans are normally operated periodically, constituting the test
that these fans are operable.

Oconee Units 1, 2, & 3
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" flCU), and Lfl#-24 (LDSV for " 300) respond as requir.d to actuatioa of ES
channels 5 and 6. The tLI system test requirad by Specificatton 4.5.1.1.2 veritte*e
that the. LPSWi pumps -respond aw rquitred to actuation of ES ohannels~ 3 ad 4. ~the
test required by Specitteation 4..3 $nriiee the oontainment heat remottt
capaitltty of tbhe RZous (in conjunction with the LZ coolers and RU Spray system)~
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4.5.3 Containment Heat Removal Capability
Applicability
Applies to verification of adequate containment heat removal capability.
Objective
To verify that containment heat removal capability is sufficient to maintain post
accident conditions within design limits.
Specification
4.5.3.1

Containment Heat Removal Capability

a.

On a refueling frequency, containment heat removal capability shall be
verified to be sufficient to maintain post accident conditions within design
limits.

b.

In addition to the requirements of 4.5.3.1.a, on a frequency consistent with
the LPI cooler and RBCU fouling rate, containment heat removal capability
shall be verified to be sufficient to maintain post accident conditions within
design limits.

. Bases

The safety functions of the LPI system, RB Spray system, and RECUs include
maintaining containment pressure and temperature below design limits following an
accident. This surveillance assures that containment heat removal capability is
adequate assuming a worst case single failure. Specification 4.5.3.1.a requires
that at a minimum the surveillance be performed on a refueling frequency. In
addition, since service induced fouling can reduce containment heat removal
capability, Specification 4.5.3.1.b requires that a fouling rate be determined in
order to establish a more frequent test interval if required.
REFERENCES:
FSAR Section 6.2
FSAR Section 15.14
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Penetration Room Ventilation System

4.5."

Applicability
Applies to testing of the Penetration Room Ventilation System
Obiective
To verify that the Penetration Room Ventilation System is operable.
Specification
4.5.4.1

Operational and Performance Testing

a.

Monthly, each train of the Penetration Room Ventilation System shall be
operated for at least 15 minutes at design flow ±10%.

b.

During each refueling outage, it shall be demonstrated that:

c.

d.

1.

The Penetration Room Ventilation System fans operate at design
flow (± 10%) when tested in accordance with ANSI N510-1975.

2.

The pressure drop across the combined HEPA filters and charcoal
adsorber banks is less than six inches of water at the system
design flow rate (± 10%).

3.

Each branch of the Penetration Room Ventilation System is capable
of automatic initiation.

4.

The bypass valve for filter cooling is manually operable.

Leak tests using DOP or halogenated hydrocarbon, as appropriate shall be
performed on the Penetration Room purge filters:
1.

During each refueling outage;

2.

After each complete or partial replacement of a HEPA filter bank
or charcoal adsorber bank;

3.

After any structural maintenance on the system housing;

4.

After painting, fire, or chemical release in any ventilation zone
communicating with the system.

The results of the DOP and halogenated hydrocarbon tests on HEPA filters
and charcoal adsorber banks shall show 299% DOP removal and .99%
halogenated hydrocarbon removal, respectively, when tested in accordance
with ANSI N510-1975.
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e.

During each refueling outage, following 720 hours of system operation,
or after painting, fire, or chemical release in any ventilation zone
communicating with the system, a carbon sample shall be removed from the
Reactor Building purge filters for laboratory analysis. Within 31 days
of removal, this sample shall be verified to show 290% radioactive
methyl iodide removal when tested in accordance with ANSI N510-1975
(1300C, 95% R.H.). Otherwise, the filter system shall be declared
inoperable.

Bases
Pressure drop across the combined high efficiency particulate air (HEPA) filters and
charcoal adsorbers of less than six inches of water at the system design flow rate
will indicate that the filters and adsorbers are not clogged by excessive amounts of
foreign matter. A test frequency of once per year operating cycle establishes
performance capability.
(HEPA) filters are installed before the charcoal adsorbers to prevent clogging of
the iodine adsorbers. The charcoal adsorbers are installed to reduce the potential
release of radioiodine. Bypass leakage for the charcoal adsorbers and particulate
removal efficiency for HEPA filters are determined by halogenated hydrocarbon and
DOP respectively. The laboratory carbon sample test results indicate a radioactive
methyl iodide removal efficiency for expected accident conditions. Operation of the
fans significantly different from the design flow will change the removal efficiency
of the HEPA filters and charcoal adsorbers. If the performances are as specified,
the calculated doses would be less than the guidelines stated in 10 CFR 100 for the
accidents analyzed.
The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. Replacement adsorbent
should be qualified according to the guidelines of Regulatory Guide 1.52. The
charcoal adsorber efficiency test procedures should allow for the removal of one
adsorber tray, emptying of one bed from the tray, mixing the adsorbent thoroughly
and obtaining at least two samples. Each sample should be replaced. Any HEPA
filters found defective should be replaced with filters qualified pursuant to
Regulatory Position C.3.d of Regulatory Guide 1.52.
Operation of the system every month will demonstrate operability of the filters and
adsorber system. Operation for 15 minutes demonstrates operability and minimizes
the moisture build up during testing.
If painting, fire or chemical release occurs during system operation such that the
HEPA filter or charcoal adsorber could become contaminated from the fumes, chemicals
or foreign materials, the same tests and sample analysis should be performed as
required for operational use.
Demonstration of the automatic initiation capability is necessary to assure system
performance capability.
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Low Pressure Injection System Leakage

4.5.54

Applicabilit

Applies to Low Pressure Injection System leakage.
Obiective
To maintain a preventive leakage rate for the Low Pressure Injection System which
will prevent significant off-site exposures.
Specification
4.5.'4.1

Acceptance Limit

The maximum allowable leakage from the Low Pressure Injection System components
(which includes valve stems, flanges and pump seals) shall not exceed two gallons
per hour.
4.5.54.2

Test

During each refueling outage, the following tests of the Low Pressure Injection
System shall be conducted to determine leakage:
a.

The portion of the.Low Pressure Injection System, except as specified in (b),
that is outside the containment shall be tested either by use in normal
operation or by hydrostatically testing at 350 psig.

b.

Piping from the containment emergency sump to the low pressure injection pump
suction isolation valve shall be pressure tested at no less than 59 psig.

c.

Visual inspection shall be made for excessive leakage from components of the
system. Any excessive leakage shall be measured by collection and weighing or
by another equivalent method.

Bases
The leakage rate limit for the Low Pressure Injection System is a judgement value
based on assuring that the components can be expected to operate with-out mechanical
failure for a period on the order of 200 days after a loss of coolant accident. The
test pressure (350 psig) achieved either by normal system operation or by
hydrostatically testing, gives an adequate margin over the highest pressure within
the system after a design basis accident. Similarly, the pressure test for the
return lines from the containment to the Low Pressure Injection System (59 psig) is
equivalent to the design pressure of the containment. The dose to the thyroid
calculated as a result of this leakage is 0.76 rem for a two-hour exposure at the
site boundary.
REFERENCE

U

SAR, Section 15.15.4, and 6.3.3.2.2
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