453 REACTOR BUILDING COOLING AND ISOLATION SYSTEM

Applicability

Applies to testing of the reactor building cooling and isolation systems.

Objective

To verify that the reactor building cooling systems are operable Specification

4.5.3.1 System Tests

a. Reactor Building Spray System

1.

At each refueling interval and simultaneously with the test of the
emergency loading sequence, a Reactor Building 30 psi high
pressure test signal will start the spray pump. Except for the spray
pump suction valves, all engineered safeguards spray valves will be
closed.

Water will be circulated from the borated water storage tank through
the reactor building spray pumps and returned through the test line to
the borated water storage tank.

The operation of the spray valves will be verified during the
component test of the R. B. Cooling and Isolation System.

The test will be considered satisfactory if the spray pumps have
been successfully started.

Compressed air will be introduced into the spray headers to verify
each spray nozzle is unobstructed at least every ten years.

b. Reactor Building Cooling and Isolation Systems

1.

During each refueling period, a system test shall be conducted to
demonstrate proper operation of the system.

The test will be considered satisfactory if measured system flow is
greater than accident design flow rate.

4-43

Amendment No. +671498212, 225



1.42  REACTOR PROTECTION SYSTEM

The reactor protection system is described in Section 7.1 of the Updated FSAR. It is that
combination of protection channels and associated circuitry which forms the automatic system
that protects the reactor by control rod trip. It includes the four protection channels, their
associated instrument channel inputs, manual trip switch, all rod drive control protection trip
breakers, and activating relays or coils.

143 PROTECTION CHANNEL

A PROTECTION CHANNEL as described in Section 7.1 of the updated FSAR (one of three
or one of four independent channels, complete with sensors, sensor power supply units,
amplifiers, and bistable modules provided for every reactor protection safety parameter) is a
combination of instrument channels forming a single digital output to the protection system’s
coincidence logic. It includes a shutdown bypass circuit, a protection channel bypass circuit
and a reactor trip module.

1.44  REACTOR PROTECTION SYSTEM LOGIC

This system utilizes reactor trip module relays (coils and contacts) in all four of the protection
channels as described in Section 7.1 of the updated FSAR, to provide reactor trip signals for
de-energizing the six control rod drive trip breakers. The control rod drive trip breakers are
arranged to provide a one-out-of-two-times-two logic. Each element of the
one-out-of-two-times-two logic is controlled by a separate set of two-out-of-four logic
contacts from the four reactor protection channels.

1.4.5 ENGINEERED SAFETY FEATURES SYSTEM

This system utilizes relay contact output from individual channels arranged in three analog
sub-systems and two two-out-of-three logic sub-systems as shown in Figure 7.1-4 of the
updated FSAR. The logic sub-system is wired to provide appropriate signals for the actuation
of redundant engineered safety features equipment on a two-of-three basis for any given
parameter. ‘

146  DEGREE OF REDUNDANCY

The difference between the number of operable channels and the number of channels which,
when tripped, will cause an automatic system trip.

1.5 INSTRUMENTATION SURVEILLANCE

1.5.1 TRIP TEST

A TRIP TEST is a test of logic elements in a protection channel to verify their associated trip
action.
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33 EMERGENCY CORE COOLING, REACTOR BUILDING EMERGENCY
COOLING AND REACTOR BUILDING SPRAY SYSTEMS

Applicability
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 2 minimum of 350,000 gallons of water
having a minimum concentration of 2,500 ppm boron at a temperature not less than
40°F. If the boron concentration or water temperature is not within limits, restore the
BWST to OPERABLE within 8 hrs. If the BWST volume is not within limits, restore
the BWST to OPERABLE within one hour. 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.

¢. 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 oj:erable.

- f. The two reactor building sump isolation valves (DH-V6A/6B) shall be remote-
manually operable. Specification 3.0.1 applies.

3.3.1.2 Core Flooding System

a. Two core flooding tanks each containing 940 + 30 £t of borated water at 600 + 25 psig
shall be available. Specification 3.0.1 applies.

b. Core flooding tank boron concentration shall not be less than 2,270 ppm boron.
Specification 3.3.2.1 applies.

c. The electrically operated discharge valves from the core flood tank will be assured open
by administrative control and position indication lamps on the engineered safeguards
status panel. Respective breakers for these valves shall be open and conspicuously
marked. A one hour time clock is provided to open the valve and remove power to the
valve. Specification 3.0.1 applies. T
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33.13

33.14

33.1.5

332

3.3.2.1

d. DELETED

e. Core flood tank (CFT) vent valves CF-V3A and CF-V3B shall be closed and the
breakers to the CFT vent valve motor operators shall be tagged open, except when
adjusting core flood tank level and/or pressure. Specification 3.0.1 applies.

Reactor Building Spray System and Reactor Building Emergency Cooling System

The following components must be OPERABLE:

a. Two reactor building spray pumps and their associated spray nozzles headers and
two reactor building emergency cooling fans and associated cooling units (one in
each train). Specification 3.0.1 applies.

b. - The sodium hydroxide (NaOH) tank shall be maintained at 8 ft. +6 inches lower

than the BWST level as measured by the BWST/NaOH tank differential pressure
indicator. The NaOH tank concentration shall be 10.0 +.5 weight percent (%).
Specification 3.3.2.1 applies.

¢.  All manual valves in the discharge lines of the sodium hydroxide tank shall be
locked open. Specification 3.3.2.1 applies.

Cooling Water Systems - Specification 3.0.1 applies.

Two nuclear service closed cycle cooling water pumps must be OPERABLE.
Two nuclear service river water pumps must be OPERABLE.

Two decay heat closed cycle cooling water pumps must be OPERABLE.

Two decay heat river water pumps must be OPERABLE.

Two reactor building emergency cooling river water pumps must be OPERABLE.

a0 ow

Engineered Safeguards Valves and Interlocks Associated with the Systems in Specifications
33.1.1,3.3.1.2,3.3.1.3,3.3.1.4 are OPERABLE. Specification 3.0.1 applies.

Maintenance or testing shall be allowed during reactor operation on any component(s) in the
makeup and purification, decay heat, RB emergency cooling water, RB spray, BWST level
instrumentation, or cooling water systems which will not remove more than one train of
each system from service. Components shall not be removed from service so that the
affected system train is inoperable for more than 72 consecutive hours. If the system is not
restored to meet the requirements of Specification 3.3.1 within 72 hours, the reactor shall be
placed in a HOT SHUTDOWN condition within six hours.

If the CFT boron concentration is outside of limits, or NaOH tank is outside the limits
of 3.3.1.3.b or any manual valve in the NaOH tank discharge lines are not locked open,
restore the system to operable status within 72 hours. If the system is not restored to
meet the requirements of Specification 3.3.1 within 72 hours, the reactor shall be
placed in a HOT SHUTDOWN condition within six hours.
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4.1 OPERATIONAL SAFETY REVIEW

Applicability

Applies to items directly related to safety limits and limiting conditions for operation.

Objective

To specify the minimum frequency and type of surveillance to be applied to unit equipment and
conditions.

Specification

4.1.1  The minimum frequency and type of surveillance required for reactor protection system,
engineered safety feature protection system, and heat sink protection system instrumentation
when the reactor is critical shall be as stated in Table 4.1-1.

4.1.2  Equipment and sampling test shall be performed as detailed in Tables 4.1-2, 4.1-3, and 4.1-5.

4.1.3  Each post-accident monitoring instrumentation channel shall be demonstrated OPERABLE by
the performance of the check, test and calibration at the frequencies shown in Table 4.1-4.

4.14  Each remote shutdown system function shown in Table 3.5-4 shall be demonstrated
OPERABLE by the performance of the following check, test, and calibration:

a) Perform CHANNEL CHECK for each required instrumentation channel that is normally
energized every 31 days.

b) Verify each required control circuit and transfer switch is capable of performing the
intended function every refueling interval.

¢)  Perform CHANNEL CALIBRATION for each required instrumentation channel every
refueling interval (excludes source range flux).

Bases
Check

Failures such as blown instrument fuses, defective indicators, or faulted amplifiers which result in
"upscale” or "downscale" indication can be easily recognized by simple observation of the functioning
of an instrument or system. Furthermore, such failures are, in many cases, revealed by alarm or
annunciator action. Comparison of output and/or state of independent channels measuring the same
variable supplements this type of built-in surveillance. Based on experience in operation of both
conventional and nuclear systems, when the unit is in operation, the minimum checkmg frequency
stated is deemed adequate for reactor system mstrumentanon
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Bases (Contd.)

The equipment testing and system sampling frequencies specified in Tables 4.1-2,

4.1-3, and 4.1-5 are considered adequate to maintain the equipment and systems in a safe
operational status.

REFERENCE

(1) UFSAR, Section 7.1.2.3(d) - "Periodic Testing and Reliability"
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TABLE 4.1-1 (Continued)
CHANNEL DESCRIPTION CHECK TEST CALIBRATE REMARKS

8. High Reactor Coolant S M R
Pressure Channel

9. Low Reactor Coolant S M R
Pressure Channel

10. Flux-Reactor Coolant Flow | S M F
Comparator

11. (Deleted) -- --
12.  Pump Flux Comparator S M R

13. High Reactor Building S M F
Pressure Channel

14. High Pressure Injection NA Q NA
Logic Channels

15.  High Pressure Injection

Analog Channels
a.  Reactor Coolant S(1) M R (1) When reactor coolant system is
Pressure Channel pressurized above 300 psig or T,,. is

greater than 200°F.

16. Low Pressure Injection NA Q NA
Logic Channel

17. Lower Pressure Injection

Analog Channels
a. Reactor Coolant S(1) M R (1) When reactor coolant system is
Pressure Channel ‘ pressurized above 300 psig or Ty is

greater than 200°F

18. Reactor Building Emergency
Cooling and Isolation System NA Q NA

Logic Channel




TABLE 4.1-1 (Continued)

CHANNEL DESCRIPTION CHECK TEST CALIBRATE REMARKS

g 19. Reactor Building Emergency
3 Cooling and Isolation
g System Analog Channels
[¢] .
= o .
o a. Reactor Building S(1) M(1) F (1) When CONTAINMENT INTEGRITY is
4 psig Channels _ required.
b. RCS Pressure 1600 psig S(D) M(1) NA (1) When RCS Pressure > 1800 psig.
c. Deleted
d. Reactor Bldg. 30 psi S(1) M(1 F (1) When CONTAINMENT INTEGRITY is
pressure switches required.
e. Reactor Bldg. Purge W)  MI)Q) F (1) When CONTAINMENT INTEGRITY is
Line High Radiation required.
(AH-V-1A/D)
f. Line Break Isolation w(1) M(1) R (1) When CONTAINMENT INTEGRITY is
Signal (ICCW & NSCCW) required.
20. Reactor Building Spray NA Q NA
System Logic Channel
21. Reactor Building Spray NA M F
“[1:’) 30 psig pressure switches
v
22. Pressurizer Temperature S NA R
N Channels
n
23. Control Rod Absolute Position . S(1) NA R (1) Check with Relative Position Indicator
24. Control Rod Relative Position ~ S(1) NA R~ (1) Check with Absolute Position Indicator.

25. Core Flooding Tanks

a. Pressure Channels Coolant NA NA
b. Level Channels NA NA

1T

26. Pressurizer Level Channels S NA R
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30.

31.

32.

33.

34.

35.

36.

37.

CHANNEL DESCRIPTION

Borated Water Storage
Tank Level Indicator

DELETED

DELETED
Containment Temperature

Incore Neutron Detectors

Emergency Plant Radiation
Instrvm@uts

(DELETED)

Reactor Building Sump Level

TABLE 4.1-1 (Continued)

CHECK

w

NA

M(1)

M (1)

NA

TEST

NA

NA

NA

NA

NA

CALIBRATE

F

NA

REMARKS

(1) Check functioning;
including functioning of
computer readout or recorder
readout when reactor power
is greater than 15%

(1) Battery check.




TABLE 4.1-3 Cont’d

Item Check Frequency
4, Spent Fuel Pool | Boron Concentration greater than Weekly
Water Sample or equal to 600 ppmb

é’ 5. Secondary Coolant Isotopic analysis for DOSE At least once per 72 hours when
a EQUIVALENT I-131 concentration reactor coolant system pressure is
g_ greater than 300 psig or Tav is
8 greater than 200°F,
E 6.  Deleted
°

7.  Deleted

8. Deleted

9. Deleted

10.  Sodium Hydroxide Tank . Concentration Semi-Annually and after each

makeup.
11.  Deleted
12.  Deleted

# Until the specific activity of the primary coolant system is restored within its limits.

* Sample to be taken after a minimum of 2 EFPD and 20 days of POWER OPERATION have elapsed since the reactor was last
subcritical for 48 hours or longer.

** Deleted
*** Deleted




SYSTEM SURVEILLANCE REQUIREMENTS

Item

1. Core Flood Tank

Amendmént No. 225

TABLE 4.1-5

Test

. Verify two core flood tanks

each contain 940 + 30 ft’ borated
water.

. Verify that two core flood

tanks each contain 600 + 25 psig.

. Verify CF-V-1A&B are fully open.

. Verify power is removed from

CF-V-1A&B and CF-V-3A&B
valve operators

4-10c
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4.4.4 Hydrogen Recombiner System

Applicability

Applies to the testing of the hydrogen recombiner and associated controls.

Objective

To verify that the hydrogen recombiner and associated controls are operable.

44.1 Specification

d. Perform a system functional test for the hydrogen recombiner
each refueling interval by verifying that the reaction chamber
gas temperature is maintained > 1200°F for at least 4 hours.

e. Visually examine the hydrogen recombiner enclosure and verify
there is no evidence of abnormal conditions each refueling
interval.

f. Perform a resistance to ground test for each heater phase each

refueling interval and verify that the resistance to ground for
any heater is phase > 10,000 ohms.

Bases

~ The surveillance program described above provides high assurance that the

hydrogen recombiner system will be available to perform its post-LOCA function

of maintaining the containment hydrogen concentration below 4.1 volume percent.

This system is not credited to mitigate any accident analyzed in Chapter 14 of

the TMI-1 FSAR. The frequency of the surveillance of the hydrogen recombiner

system is based on the safety significance of the system. Hydrogen generating
material in the reactor building is limited to ensure that the capacity of one
hydrogen recombiner can maintain post LOCA hydrogen concentration below 4.0
%. The recombiner will be placed in service in accordance with TMI-1 Final Safety
Analysis Report Section 6.5. This Section of the FSAR shows that adequate time (at
least several days) is available to place a hydrogen recombiner in service.
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4.5.2 EMERGENCY CORE COOLING SYSTEM

Applicability: Applies to periodic testing requirement for emergency core cooling
systems.

Objective: To verify that the emergency core cooling systems are operable.

Specification
45.2.1 High Pressure Injection

a. During each refueling interval and following maintenance or
modification that affects system flow characteristics, system pumps
and system high point vents shall be vented, and a system test shall
be conducted to demonstrate that the system is operable.

b. The test will be considered satisfactory if the valves (MU-V-14A/B
& 16A/B/C/D) have completed their travel and the make-up pumps
are running as evidenced by system flow. Minimum acceptable
injection flow must be greater than or equal to 431 gpm per HPI
pump when pump discharge pressure is 600 psig or greater (the
pressure between the pump and flow limiting device) and when the
RCS pressure is equal to or less than 600 psig.

c. Testing which requires HPI flow thru MU-V16A/B/C/D shall be
conducted only under either of the following conditions:

1) Tavg shall be greater than 332°F.
2) Head of the Reactor Vessel shall be removed.

4522 Low Pressure Injection

a.  During each refueling period and following maintenance or modification that
affects system flow characteristics, system pumps and high point vents shall
be vented, and a system test shall be conducted to demonstrate that the
system is operable. The auxiliaries required for low pressure injection are all
included in the emergency loading sequence specified in 4.5.1.

b.  The tcst wili be considered satisfactory if the decay heat pumps listed in
4.5.1.1b have been successfully started and the decay heat injection valves
and the decay heat supply valves have completed their travel as evidenced by
the control board component operating lights. Flow shall be verified to be
equal to or greater than the flow assumed in the Safety Analysis for the
single corresponding RCS pressure used in the test.
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c. When the Decay Heat System is required to be operable, the
correct position of DH-V-19A/B shall be verified by observation
within four hours of each valve stroking operation or
valve maintenance, which affects the position indicator.

4523 Core Flooding

a. During each refueling period, a system test shall be
conducted to demonstrate proper operation of the system.
Verification shall be made that the check and isolation
valves in the core cooling flooding tank discharge lines
operate properly.

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

4524 Component Tests

a. At intervals not to exceed 3 months, the components required for emergency
core cooling will be tested.

b. The test will be considered satisfactory if the pumps and fans have been
successfully started and the valves have completed their travel as evidenced
by the control board component operating lights, and a second means of
verification, such as: the station computer, verification of pressure/flow, or
control board indicating lights initiated by separate limit switch contacts.

Bases

The emergency core cooling systems (Reference 1) are the principal reactor safety
features in the event of a loss of coolant accident. The removal of heat from the core
provided by these systems is designed to limit core damage.

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.

The minimum acceptable HPI/LPI flow assures proper flow and flow split between
injection legs.

With the reactor shutdown, 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.
Reference

(1) UFSAR, Section 6.1 - "Emergency Core Cooling System"
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