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3.3 EMERGENCY CORE COOLING, REACTOR BUILDING EMERGENCY COOLING
AND REACTOR BUILDING SPRAY SYSTEMS

Applies to the operating status of the emergency core cooling, reactor
building emergency cooling, and reactor building spray systems.

Objective

To define the conditions necessary to assure immediate availability of the
emergency core cooling, reactor building emergency cooling and reactor
building spray systems.

Specification

3.3.1 The reactor shall not be made critical unless the following
conditions are met:

3.3.1.1 Injection Systems

a. The borated water storage tank shall contain a minimum of
350,000 gallons of water having a minimum concentration of
2,500 ppm boron at a temperature not less than 40°F.
Specification 3.0.1 applies.

b. Two makeup pumps are operable in the engineered safeguards
mode powered from independent essential buses. Specification
3.0.1 applies.

c. Two decay heat removal pumps are operable. Specification
3.0.1 applies.

d. Two decay heat removal coolers and their cooling water
supplies are operable. (See Specification 3.3.1.4)
Specification 3.0.1 applies.

e. Two BWST level instrument channels are operable.

f. The two reactor building sump isolation valves (DH-V6A,
DH-V6B) shall be either manually or remote-manually operable.
Specification 3.0.1 applies.

3.3.1.2 Core Flooding System

a. Two core flooding tanks each containing 1040 + 30 Ft® of
borated water at 600 + 25 psig shall be available.
Specification 3.0.] applies.

b. Core flooding tank boron concentration shall not be less than
2,270 ppm boron.

c. The electrically operated discharge valves from the core flood
tank will be assured open by administrative control and
pesition indication lamps on the engineered safeauards status
panel. Respective breakers for these valves shall be open and
conspicuously marked. Specification 3.0.1 applies.

d. One core flood tank pressure instrumentation channel and one
core flood tank level instrumentation channel per tank shall
be operable.
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3.3.3 Exceptions to 3.3.2 shall be as follows:

a. Both core flood tanks shall be operable at all times.

b. Both the motor operated valves associated with the core flood
tanks shall be fully open at all times.

c. One reactor building cooling fan and associated cooling unit
shall be permitted to be out-of-service for seven days.

3.3.4 Prior to initiating maintenance on any of the components, the
duplicate (redundant) component shall be verified to be operable.

Bases

The requirements of Specification 3.3.1 assure that, before the reactor can
be made critical, adequate engineered safety features are operable. Two
engineered safeguards makeup pumps, two decay heat removal pumps and two
decay heat removal coolers (along with their respective cooling water
systems components) are specified. However, only one of each is necessary
to supply emergency coolant to the reactor in the event of a loss-of-coolant
accident. Both core flooding tanks are required because a single core
flooding tank has insufficient inventory to reflood the core for hot and
cold line breaks (Reference 1).

The operability of the borated water storage tank (BWST) as part of the ECCS
ensures that a sufficient supply of borated water is available for injection
by the ECCS in the event of a LOCA (Reference 2). The limits on BWST
minimum volume and boron concentration ensure that 1) sufficient water is
available within containment to permit recirculation cooling flow to the
core, and 2) the reactor will remain at least one percent subcritical
following a Loss-of-Coolant Accident (LOCA).

The contained water volume 1imit of 350,000 gallons includes a. allowance
for water not usable because of tank discharge location and sump
recirculation switchover setpoint. The limits on contained water volume,
NaOH concentration and boron concentration ensure a pH value of between 8.0
and 11.0 of the solution sprayed within containment after a design basis
accident. The minimum pH of 8.0 assures that iodine will remain in
solution while the maximum pH of 11.0 minimizes the potential for caustic
damage to mechanical systems and components. Redundant hecters maintain the
borated water supply at a temperature greater than 40°F,
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The post-accident reactor building emergency cooling may be accomplished . -

three emergency cooling units, by two spray systems, or by a combination of

one emergency cooling unit and one spray system. The specified requirements
assure that the required post-accident components are available.

The iodine removal function of the reactor building spray system requires
one spray pump and sodium hydroxide tank contents.

The spray system utilities common suction lines with the decay heat removal
system. [f a single train of equipment is removed from either system, the
other train must be assured to be operable in each system.

When the reactor is critical, maintenance is allowed per Specification 3.3.2
and 3.3.3 provided requirements in Specification 3.3.4 are met which assure
operability of the duplicate components. The specified maintenance times
are a maximum. Operability of the specified components shall be based on
the satisfactory completion of surveillance and inservice testing and
inspection required by Technical Specification 4.2 and 4.5.

The allowable mainlenance period of up to 72 hours may be utilized if the
operability of equipment redundant to that removed from service is verified
based on the results of surveillance and inservice testing and inspection
required by Technical Specification 4.2 and 4.5.

In the event that the need for emergency core cooling should occur,
operation of one makeup pump, one decay heat removal pump, and both core
flood tanks will protect the core. In the event of a reactor coolant system
rupture their operation will 1imit the peak clad temperature to less than
2,200°F and the metal-water reaction to that representing less than 1
percent of the ¢lad.

Two nuclear service river water pumps and two nuclear service closed cycle
cooling pumps are required for normal operation. The normal operating

requirements are greater than the emergency requirements following a
loss-of-coolant.

REFERENCES
(1) UFSAR, Section 6.1 - "Emergency Core Cooling System"
{2) UFSAR, Section 14.2.2.3 - "lLarge Break LOCA"
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3.8.9 The reactor building purge'systen, including the radiation

monitors which initiate purge isolation, shall be tested
and verified to be operable no more than one week prior to
refueling operations.

3.8.10 Irradiated fuel shall noi be removed from the reactor until
the unit has been subcritical for at least 72 hours.

Bases

Detailed written procedures will be available for use by refueling
personnel. These procedures, the above specifications, and the design of
the fuel handling equipment as described in Section 9.7 of the FSAR
incorporating built-in interlocks and safety features, provide assurance
that no incident could occur during the refueling operations that would
result in a hazard to public health and safety. If no change is being made
in core geometry, one flux monitor is sufficient. This permits maintenance
on the instrumentation. Continuous monitoring of radiation levels and
neutron flux provides immediate indication of an unsafe condition. The
decay heat removal pump is used to maintain a uniform boron concentration.
The shutdown margin indicated in Specification 3.8.4 will keep the core
subcritical, even with all control rods withdrawn from the core

(Reference 1). The boron concentration will be sufficient to maintain the
core k_,, < 0.99 if all the coitrol rods were removed from the core, however
only a few control rods will be removed at any one time during fuel
shuffling and replacement. The k., with all rods in the core and with
refueling boron concentration is approximately 0.9. Specification 3.8.5
allows the control room operator to inform the reactor building personnel of
any impending unsafe condition detected from the main control board
indicators during fuel movement.

The specification requiring testing Reactor Building purge termination is to
verify that these components will function as required should a fuel
handling accident occur which resulted in the release of significant fission
products.

Specification 3.8.10 is required as the safety analysis for the fuel
handling accident was based on the assumption that the reactor had been
shutdown for 72 hours (Reference 2).

REFERENCES

(1) UFSAR, Section 14.2.2.1 - "Fuel Handling Accident”

(2) UFSAR, Section 14.2.2.1(2) - "FHA Inside Containment”
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5.3 REACTOR

“Applicability

Applies to the design features of the reactor core and reactor coolant
system.

Objective

To define the significant decign features of the reactor core and reactor
coolant system.

specification
5.3.1 REACTOR CORE

5.3.1.1 The reactor core is composed of slightly enriched uranium dioxide
pellets contained in fuel rods. A fuel assembly normally contains
208 fuel rods arranged in a 15 by 15 lattice. The details of the
fuel assembly design are described in TMI-1 UFSAR Chapter 3.

5.3.1.2 The reactor core shall approximate a right circular cylinder with
an equivalent diameter of 128.9 inches. The active fuel height is
defined in TMI-1 UFSAR Chapter 3.

2.3.1.3  The core average and individual batch enrichments for the present
cycle are described in TMI-1 UFSAR Chapter 3.

5.3.1.4 The control rod assemblies (CRA) and axial power shaping rod
assemblies (APSRA) are distributed in the reactor core as shown in
TMI-1 FSAR Chapter 3. The CRA and APSRA design data are also
described in the UFSAR.

5.3.1.5 The TMI-1 core may contain burnable poison rod assemblies (BPRA)
and gadolinia-urania integral burnable poison fuel pellets as
described in TMI-1 UFSAR Chapter 3.

5.3.1.6 Reload fuel assemblies and rods shall conform to design and
evaluation data described in the UFSAR. Enrichment shall not
exceed a nominal 5.0 weight percent of U,..

8.3.2 REACTOR COOLANT SYSTEM

5.3.2.1 The reactor coolant system shall be designed and constructed in
accordance with code requirements. (Refer to UFSAR Chapter 4 for
details of design and operation.)

5.3.2.2 The reactor coolant system and any connected auxiliary systems
exposed to the reactor coolant conditions of temperature and
pressure, shall be designed for a pressure of 2,500 psig and a
temperature of 650 F. The pressurizer and pressurizer surge line
shall be designed for a temperature of 670 F.
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6.9.5 CORE OPERATING LIMITS REPORT

"6.9.5.1 The core operating limits addressed by the individual Technical
Specifications shall be established and documented in the CORE
OPERATING LIMITS REPORT prior to each reioad cycle or prior to any
remaining part of a reload cycle.

6.9.5.2 The analytical methods used to determine the core operating limits
addressed by the individual Technical Specifications shall be
those previously reviewed and approved by the NRC for use at
TMI-1, specifically:

(1) BAW-10179 P-A, "Safety and Methodology for Acceptable Cycle
Reload Analyses." The current revision level shall be
specified in the COLR.

6.9.5.3 The core operating limits shall be determined so that all
applicable limits (e.g., fuel thermal-mechanical limits, core
thermal-hydraulic Timits, ECCS Vimits, nuclear limits such as
shutdown margin, and transient/accident analysis limits) of the
safety analysis are met.

6.9.5.4 The CORE OPERATING LIMITS REPORT, including any mid-cycle
revisions or supplements thereto, shall be provided upon issuance

for each reload cycle to the NRC Document Control Desk with copies
to the Regional Administrator and Resident Inspector.
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