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3.4 STEAM AND POWER CONVERSION SYSTEM

APPLICABILITY 

Applies to the OPERATING status of the Steam and Power Conversion System.  

OBJECTIVE 

To assure minimum conditions of steam-relieving capacity and auxiliary 
feedwater supply necessary to assure the capability of removing decay heat 
from the reactor, and to limit the concentrations of water activity that 
might be released by steam relief to the atmosphere.  

SPECIFICATION 

a. Steam Generators 

1. The reactor shall not be heated > 3501F unless the following 
conditions are satisfied.  

A. Two steam generators are OPERABLE.  

1. System piping and valves directly associated with providing 
auxiliary feedwater flow to the steam generators are OPERABLE.  

2. Five main steam safety valves per OPERABLE steam generator are 
OPERABLE, except during required surveillance tests or during 
in-service testing of these valves and steam generators in 
accordance with 10 CFR 50.55a, provided that at least two main 
steam safety valves associated with the steam generator under 
test are OPERABLE.  

B. A minimum of 39,000 gallons of water is available in the 
condensate storage tanks and the Service Water System is capable 
of delivering an unlimited supply from Lake Michigan.  

C. The iodine-131 activity on the secondary side of the steam 
generators does not exceed 1.0 PCi/cc.  

2. If, when the reactor is > 3501F, any one of the conditions of 
TS 3.4.a.1 cannot be met within 48 hours, then within 1 hour action 
shall be initiated to: 

- Achieve HOT STANDBY within 6 hours 
- Achieve HOT SHUTDOWN within the following 6 hours 
- Achieve and maintain the Reactor Coolant System < 350aF within an 

additional 12 hours 
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i b. Auxiliary Feedwater Pumps

1. The reactor shall not be heated > 350oF unless the following 
conditions are met: 

A. Both motor-driven auxiliary feedwater pumps shall be operable.  

B. The turbine-driven auxiliary feedwater pump shall be operable, or 
if not demonstrated operable prior to > 350 0 F, it shall be 
declared inoperable when 3500 F is exceeded.  

2. If, when the reactor is > 350 0F, any one of the following conditions 
of inoperability may exist during the time interval specified. If 
OPERABILITY is not restored within the time specified, then within 
1 hour action shall be initiated to: 

- Achieve HOT STANDBY within 6 hours 
- Achieve HOT SHUTDOWN within the following 6 hours 
- Achieve and maintain the Reactor Coolant System < 3501F within an 

additional 12 hours 

A. One auxiliary feedwater pump may be inoperable for 72 hours.  

B. Two auxiliary feedwater pumps may be inoperable for 4 hours.  

3. If, when the reactor is > 350 0F, three auxiliary feedwater pumps are 
discovered to be inoperable, all LIMITING CONDITIONS FOR OPERATION 
requiring MODE changes shall be suspended until at least one 
auxiliary feedwater pump is restored to OPERABLE status. Upon 
discovery, action shall be initiated immediately to restore at least 
one auxiliary feedwater pump to OPERABLE status.  

c. Turbine Overspeed Protection System 

1. Reactor power shall not exceed 50% of rated power unless two of the 
three turbine overspeed protection systems are OPERABLE, except as 
provided by TS 3.4.c.2.  

2. If two or more of the turbine overspeed protection systems are 
inoperable, then maintain power < 50% of rated- power. When only two 
systems are OPERABLE, an individual system may be blocked for no 
longer than 4 hours to allow for testing.  
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BASIS 

Steam Generators (TS 3.4.a) 

Two steam generators are required to be OPERABLE when the average reactor 
coolant temperature is > 350aF to ensure that sufficient heat removal 
capability exists for power operation and decay heat removal. Although one 
steam generator would provide sufficient decay heat removal capability, two 
steam generators are required in order to provide the necessary redundancy 
to meet the single failure criterion. An OPERABLE steam generator is 
defined by TS 3.4.a.  

The ten main steam safety valves (five per steam generator) have a total 
combined rated capability of 7,660,380 lbs./hr at 1181 lbs. pressure. The 
maximum full-power steam flow at 1721 MWTH is 7,449,000 lbs./hr; therefore, 
the main steam safety valves will be able to relieve the total maximum steam 
flow if necessary. The requirement that five main steam safety valves per 
OPERABLE steam generator are available will assure sufficient steam relief 
capability.  

Testing of the main steam system while the plant is in HOT SHUTDOWN 
conditions is permitted provided that at least two main steam safety valves 
associated with the steam generator under test are available to provide 
sufficient relief capacity to protect the system during the test.  

The specified minimum water supply in the condensate storage tanks is 
sufficient for 4 hours of decay heat removal . The 4 hours are based on the 
Kewaunee site specific station blackout (loss of all AC power) coping 
duration requirement. When AC power is available, unlimited replenishment 
of the condensate storage supply is available from Lake Michigan through the 
Service Water System.  

The secondary coolant activity is based on a postulated release of the 
contents of one steam generator to the atmosphere. This could happen, for 
example, as a result of a steam break accident combined with failure of a 
steam line isolation valve. The limiting dose for this case results from 
iodine-131 because of its low MPC, and because its long half-life relative 
to the other iodine isotopes results in its greater concentration in the 
liquid. The accident is assumed to occur at zero load when the steam 
generators contain maximum water. With allowance for plate-out retention 
in water droplets, one-tenth of the contained iodine is assumed released 
from the plant. The maximum inhalation dose at the site boundary is then 
as follows: 
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Dose (rem) = C-V/10 - B(t) - X/Q - DCF 

where: 

| C = secondary coolant activity, 1.0 Ci/cc 
V = water volume in one steam generator, 

3,510 ft 3 = 99 M3  4 3 B(t) = breathing rate, 3.47 x 10- m/sec 
X/Q = 2.9 x 10- sec/m3 

DCF = 1.48 x 106 rem/Ci iodine-131 inhaled 

The resultant dose is < 1.5 rem.  

Auxiliary Feedwater Pumps (TS 3.4.b) 

In the unlikely event of complete loss of electrical power to the plant, 
continued capability of decay heat removal would be assured by the 
availability of either the steam-driven auxiliary feedwater pump or one of 
the two motor-driven auxiliary feedwater pumps, and by steam discharge to 
the atmosphere through the main steam safety valves. Each motor-driven pump 
is normally aligned to both steam generators; the discharge of the 
turbine-driven pump, which starts automatically, is aligned to backup both 

| motor-driven pumps. Any single auxiliary feedwater pump can supply 
sufficient feedwater for removal of decay heat from the reactor.  

It is acceptable to exceed 3500 F with an inoperable turbine-driven auxiliary 
| feedwater pump. However, operability of the pump must be demonstrated 
| within 72 hours after exceeding 350aF or a plant shutdown must be initiated.  

| With no auxiliary feedwater pumps OPERABLE, action shall be taken to restore 
a pump as soon as possible. The action with three pumps inoperable is to 
maintain the plant in an operating condition in which the auxiliary 
feedwater system is not needed for heat removal. When one pump is restored, 
then the LIMITING CONDITIONS FOR OPERATION specified in TS 3.4.b.2 are 
applied. Should the plant shutdown be initiated with no auxiliary feedwater 
pumps available, there would be no feedwater to the steam generator to cool 
the plant to 350 0 F when the Residual Heat Removal System could be placed in 
operation.  

Turbine Overspeed Protection System (TS 3.4.c) 

Turbine overspeed protection is provided to limit the possibility of turbine 
missiles. Overspeed protection is provided by three independent systems 
based on diverse operating principles. The three systems are the 
electro-hydraulic (E-H) system, the mechanical trip system, and the 
redundant overspeed trip system (ROST). The E-H and mechanical systems are 
single channel and operate on a one-out-of-one to trip logic; the ROST 
system is a three channel system, requiring two-out-of-three channels to 
trip.  

Proposed Amendment No. 108A 
TS 3.4-4 08/20/92



REFERENCES 

USAR Section 10 
USAR Section 14.1
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4.8 AUXILIARY FEEDWATER SYSTEMM 

APPLICABILITY 

Applies to periodic testing requirements of the turbine-driven and 
motor-driven auxiliary feedwater pumps.  

OBJECTIVE 

To verify the OPERABILITY of the auxiliary feedwater equipment and its 
ability to respond properly when required.  

SPECIFICATION 

a. The OPERABILITY of the motor-driven auxiliary feedwater pumps as required 
by TS 3.4.b.1.A shall be demonstrated quarterly during power operation 
and within one week after the pumps are required to be operable by the 
Technical Specifications, if the test surveillance interval expired 
during the shutdown period.  

b. The OPERABILITY of the turbine-driven auxiliary feedwater pump as 
required by TS 3.4.b.1.B shall be demonstrated quarterly during power 
operation and within 72 hours after exceeding 3501F, if the test 
surveillance interval expired during the shutdown period.  

c. The valves on the discharge side of the turbine-driven pump that direct 
flow to either steam generator shall be tested by operator action 
whenever the turbine-driven pump is tested.  

d. The service water supply valves to the auxiliary feedwater pump suctions 
shall be tested by operator action following the auxiliary feedwater pump 
tests.  

e. These tests shall be considered satisfactory if control board indication 
or visual observation of the equipment demonstrate that all components 
have operated properly.  

Cl)USAR Section 6.6 
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BASIS 

The Auxiliary Feedwater System (AFW) mitigates the consequences of any event 
that causes a loss of normal feedwater. The design basis of the AFW System 
is to remove decay and residual heat by delivering the minimum required flow 
to at least one steam generator until the Reactor Coolant System (RCS) is 
cooled to the point of placing the Residual Heat Removal System into 
operation.  

In accordance with ASME Code Section XI, Subsection IWP, an in-service test 
of each auxiliary feedwater pump shall be run nominally every 3 months 
(quarterly) during normal plant operation. It is recommended that this test 
frequency be maintained during shutdown periods if this can be reasonably 
accomplished, although this is not mandatory. If the normally scheduled 
test is not performed during a plant shutdown, then the motor-driven pumps 
shall be demonstrated OPERABLE within 1 week exceeding 3501F; and the 
turbine-driven pump shall be demonstrated OPERABLE within 72 hours of 

| exceeding 3500 

Quarterly testing of the AFW pumps is used to detect degradation of the 
component. This type of testing may be accomplished by measuring the pump's 
developed head at one point of the pump characteristic curve. This verifies 
that the measured performance is within an acceptable tolerance of the 

I original pump baseline performance.  

TS 3.4.b requires all three AFW pumps be OPERABLE prior to heating the RCS 
average temperature > 3500 F. It is acceptable to heat the RCS to > 350*F 
with the turbine-driven pump inoperable for a limited time period of 
72 hours. The wording of TS 3.4.b.2.B and TS 4.8.b allows delaying the 
testing until the steam flow is consistent with the conditions under which 

the performance acceptance criteria were generated.  

The discharge valves of the two motor-operated pumps are normally open, as 
are the suction valves from the condensate storage tanks and the two valves 
on a cross tie line that directs the turbine-driven pump discharge to either 
or both steam generators. The only valve required to function upon 
initiation of auxiliary feedwater flow is the steam admission valve on the 
turbine-driven pump. Proper opening of the steam admission valve will be 
demonstrated each time the turbine-driven pump is tested.  
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