
SSES-FSAR 

 
 
Rev. 46, 06/93 005.1-1 

 
 
QUESTION 005.1 
 
The statement in Section 5.2.1.1 of the FSAR with regard to your compliance with 
10 CFR Part 50, Section 50.55a, Codes and Standards Rule, is incorrect as a number 
of Quality Group A components within the reactor coolant pressure boundary are not in 
conformance with the applicable ASME Boiler and Pressure Vessel code and addenda 
as required by the rule. 
 
In Amendment 13 to the Susquehanna Steam Electric Stations' FSAR and in your letter 
ER 100450, File 040-2, received by the Staff on March 1, 1974, you provided an 
analysis of anticipated deviations from the codes and standards rule requirements set 
forth in the provisions of Section 50.55a, 10 CFR Part 50, based on a Construction 
Permit Date of November 2, 1973, for the Susquehanna reactor pressure vessels, 
reactor recirculation piping, reactor recirculation system pumps, main steam line 
isolation valves, and main steam safety/relief valves.  Based on this information and on 
certain additional commitments relative to the reactor pressure vessels, the AEC in a 
letter dated June 20, 1974, in accordance with paragraph 50.55a (a)(2)(ii), granted 
approval for relief from the rule for these components and acceptance of the ASME 
Section III Code and Addenda specified in Amendment 13 to the FSAR and letter ER 
100450, File 040-2. 
 
Revise Section 5.2.1.1. of the FSAR to correctly reflect the status of each Quality Group 
A component within the reactor coolant pressure boundary. 
 
 
RESPONSE: 
 
For response see Subsection 5.2.1.1 and Table 5.2-10. 
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Rev. 46, 06/93 005.2-1 

 
 
QUESTION 005.2 
 
In Table 3.2-1 of the FSAR identify the applicable principal construction codes and 
standards in those cases where this information is now missing throughout the table. 
 
 
RESPONSE: 
 
Table 3.2-1 has been revised to provide the requested information. 
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Rev. 51, 02/97 005.3-1 

 
 
QUESTION 005.3 
 
The B31.1 component code identified in Table 3.2-1 of the FSAR for the diesel lube oil 
system piping and valves is inconsistent with the Quality Group C (Safety Class 3) 
classification for these components.  The diesel generator lubrication system piping is 
also identified in Section 9.5.7.1 of the FSAR as designed in accordance with ASME 
Section III, Class 3.  Resolve this inconsistency and revise the FSAR as appropriate. 
 
 
RESPONSE: 
 
Section 9.5.7.1 of the FSAR has been revised to resolve this inconsistency. 
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QUESTION 005.4 
 
The quality group (safety class) classification, seismic classification, component code 
and quality assurance requirements for the components of the Emergency Service 
Water System have been omitted from Table 3.2-1.  Revise Table 3.2-1 to include this 
information. 
 
 
RESPONSE: 
 
Table 3.2-1 of the FSAR has been revised to include this information. 
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QUESTION 005.5 
 
The quality group (safety class) classification, seismic classification, component code 
and quality assurance requirements for the spray pond system piping has been omitted 
from Table 3.2-1.  Revise Table 3.2-1 to include this information. 
 
 
RESPONSE: 
 
Table 3.2-1 of the FSAR has been revised to include this information. 
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QUESTION 005.6 
 
Verify that all components within the reactor coolant pressure boundary as defined in 
10 CFR Part 50.2(v) are classified Quality Group A in compliance with the Codes and 
Standards Rule, Section 50.55a of 10 CFR Part 50, or as a minimum, are classified 
Quality Group B if the components meet the exclusion requirements of the rule. 
 
 
RESPONSE: 
 
Section 3.1.2.2.5 of the FSAR has been revised to resolve this concern. 
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Rev. 46, 06/93 010.1-1 

QUESTION 010.1 
 
The criteria for your high energy and moderate energy line analysis 
in the FSAR is in accordance with Branch Technical Position APCSB 
3-1, "Protection Against Piping Failures in Fluid Systems Outside 
Containment."  However, other than Tables 3.6-2 and 3.6-3, the 
results of your analyses and the environmental effects regulating 
from high energy line breaks and leakage cracks have not been 
provided.  Provide these analyses and results for each of the 
assumed breaks or leakage cracks at their postulated locations. 
 
RESPONSE: 
 
The requested information has been provided in Appendix 3.6A. 
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QUESTION 010.2 
 
We require that the compartment between the containment and the reactor building 
which houses the main steam lines and feedwater lines and the isolation valves for 
those lines, be designed to consider the environmental effects (pressure, temperature, 
humidity) and potential flooding consequences from an assumed crack, equivalent to 
the flow area of a single ended pipe rupture in these lines.  We require that essential 
equipment located within the compartment, including the main steam isolation and 
feedwater valves and their operators be capable of operating in the environment 
resulting from the above crack.  We also will require that if this assumed crack could 
cause the structural failure of this compartment, then the failure should not jeopardize 
the safe shutdown of the plant.  In addition, we require that the remaining portion of the 
pipe in the tunnel between the reactor building and the turbine building meet the 
guidelines of Branch Technical Position APCSB 3-1. 
 
We require that you submit a subcompartment pressure analysis to confirm that the 
design of both areas conforms to our position as outlined above. 
 
We request that you evaluate the design against this staff position, and advise us as to 
the outcome of your review, including any design changes which may be required.  The 
evaluation should include a verification that the methods used to calculate the pressure 
build-up in the subcompartments outside of the containment for postulated breaks are 
the same as those used for subcompartments inside the containment.  Also, the 
allowance for structural design margins (pressure) should be the same.  If different 
methods are used, justify that your method provides adequate design margins and 
identify the margins that are available.  When you submit the results of your evaluation, 
identify the computer codes used, the assumptions used for mass and energy release 
rates, and sufficient design data so that we may perform independent calculations. 
 
 
RESPONSE: 
 
The requested information is provided in Appendix 3.6A. 
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QUESTION 010.3 
 
The peak pressures and temperatures resulting from the postulated break of a high 
energy pipe located in compartments or buildings is dependent on the mass and energy 
flows during the time of the break.  You have not provided the information necessary to 
determine what terminates the blowdown or to determine the length of time blowdown 
exists.  For each pipe break or leakage crack analyzed, provide the total blowdown time 
and the mechanism used to terminate or limit the blowdown time of flow so that the 
environmental effects will not affect safe shutdown of the facility. 
 
 
RESPONSE: 
 
For those pipe breaks analyzed, termination of blowdown was not a controlling factor in 
the analysis since the temperature and pressure peaked within the first few seconds 
after the line break.  Short term blowdown in these cases does not result in higher 
temperatures and pressure.  Termination of the blowdown for breaks outside 
containment is accomplished by an automatic isolation signal from the Leak Detection 
System described in Subsection 7.6.1a.4. 
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QUESTION 010.4 
 
The design criteria for the main steam isolation valve leakage control system 
(MSIVLCS) does not contain provisions to prevent the operation of the MSIVLCS when 
the inboard MSIV fails to close.  We will require that an additional interlock be provided 
on the main steam isolation valve leakage control system so that the operation of an 
inboard leakage control system is prevented should an inboard main steam line 
isolation valve fail to be in its fully closed position. 
 
 
RESPONSE: 
 
The system design basis considers that there will be appreciable hold up time following 
the design basis LOCA before fission products from the core are transported down the 
main steam lines.  The leakage control system is designed so that if the inboard system 
is actuated with one inboard MSIV failed open, the vent line from that steam line will 
automatically reclose by the time fission products, assuming plug flow, move down the 
steam line about 1/2 the total pipe run from the reactor vessel to the failed open inboard 
MSIV.  Further, the operator is afforded with information from the control room regarding 
the status of the MSIV's through the valve position switches.  Operating procedure 
inhibits the operator in activating the system in the event the valve position indicator 
shows failed open.  Therefore, it is concluded that the additional interlock is not 
warranted. 
 
 
 
 
NOTE:   
 
MSIV-LCS information maintained here for historical purposes.  The MSIV-LCS has 
been deleted.  The function is now performed by the Isolated Condenser Treatment 
Method (Section 6.7). 
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QUESTION 010.5 
 
You state that the Unit 1 facilities reactor building crane is a single failure proof crane 
and is designed to handle the spent fuel cask, and that the Unit 2 crane is not single 
failure-proof and is designed to handle all normal plant operation loads except the spent 
fuel cask.  Provide the following information for these fuel handling systems: 
 
(1) Describe the normal plant operation loads that the Unit 2 reactor building crane is 

capable of carrying in the fuel building area. 
 
(2) Describe the means used to prevent the Unit 2 reactor building crane from 

handling the spent fuel cask when stored in the spent fuel shipping cask storage 
pool. 

 
(3) Describe the mechanical stops and/or electrical interlocks that would restrict the 

path of the 125-tone crane to those areas identified on Figure 9.1-16A and 9.1-
16B. 

 
(4) State whether the Unit 1 reactor building crane has been designed to meet the 

guidelines of Branch Technical Position ASB 9-1, "Overhead Handling Systems 
for Nuclear Power Plants." 

 
 
RESPONSE: 
 
1) Please see revised Subsection 9.1.5 for this information. 
 
2) Please see revised Subsection 9.1.5 for this information. 
 
3) Please see revised Subsection 9.1.5.3 for this information. 
 
4) See response to Question 010.25. 
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QUESTION 010.6 
 
A single failure of an inboard MSLIV would allow a continuous blowdown of the 
containment atmosphere to the reactor building standby gas treatment system for a 
specified period of time when the MSIVLCS is initially actuated.  This violates our 
containment isolation criteria and the consequences of the blowdown are unacceptable.  
It is our position that an interlock be provided so that the leakage control system 
actuation valves can be opened only if the associated inboard MSLIV is in a fully closed 
position.  Revise the FSAR to indicate conformance to our position. 
 
 
RESPONSE: 
 
The system design basis from the outset has been that there will be appreciable hold up 
time following the design basis LOCA before fission products from the core are 
transported down the main steam lines.  The leakage control system is designed so that 
if the inboard system is actuated with one inboard MSIV failed open, the vent line from 
that steam line will automatically reclose by the time fission products, assuming plug 
flow, move down the steam line about 1/2 the total pipe run from the reactor vessel to 
the failed open inboard MSIV. Besides, the operator is afforded with information from 
the control room regarding the status of the MSIV's through the valve position switches.  
Operating procedures inhibit the operator in activating the system in the event the valve 
position indicators show failed open. We conclude that the additional interlock is not 
warranted. 
 
 
 
 
NOTE:   
 
MSIV-LCS information maintained here for historical purposes.  The MSIV-LCS has 
been deleted.  The function is now performed by the Isolated Condenser Treatment 
Method (Section 6.7). 
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QUESTION 010.7 
 
The design criteria for the main steam isolation valve leakage control system indicates 
that you propose to allow a main steam isolation valve (MSIV) leakage rate up to 100 
SCFH for each MSIV in each steamline.  It is our position that the design basis leak rate 
of 100 SCFH is not an acceptable MSIV leakage rate for normal operation.  Therefore, 
we will still impose a technical specification limit of 11.5 SCFH for the MSIV leak rate 
and a leak rate verification testing frequency consistent with the plant Technical 
Specifications used for other operating BWR's.  Revise the FSAR to indicate that the 
MSIV leak rate for normal operation will be limited to 11.5 SCFH. 
 
 
RESPONSE: 
 
It is stated in Section 6.7.1.3 of the FSAR that the main steam isolation valve leakage 
control system (MSIV-LCS) is designed to process MSIV leakage rates up to 100 SCFH 
for each MSIV in each line.  This is a design basis for the MSIV-LSC and is not the 
design basis leakage rate for the MSIV's.  The Standard Technical Specification in 
Chapter 16 of the FSAR specifies the MSIV leakage rate at 11.5 scf per hour. 
 
 
 
 
NOTE:   
 
MSIV-LCS information maintained here for historical purposes.  The MSIV-LCS has 
been deleted.  The function is now performed by the Isolated Condenser Treatment 
Method (Section 6.7). 
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QUESTION 010.8 
 
Confirm that a Keff of less than 0.98 will be maintained with fuel of the highest 
anticipated reactivity in place in the new fuel storage racks and assuming optimum 
moderation. 
 
 
RESPONSE: 
 
See revised FSAR Subsections 9.1.1.1.1.2, 9.1.1.2 and 9.1.1.3.1. 
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QUESTION 010.9 
 
The information contained in the Susquehanna FSAR is not of sufficient detail to 
support a conclusion that the liner plate for the spent fuel pool is designed to seismic 
category I.  Therefore, we require, that you demonstrate compliance with Regulatory 
Guides 1.13 and 1.29 by showing that a failure of the liner plate as a result of an SSE 
will not affect any of the following:  significant release of radioactive materials due to 
mechanical damage to the spent fuel; significant loss of water from the pool which could 
uncover the fuel and lead to release of radioactivity due to heat-up; loss of ability to cool 
the fuel due to flow blockage caused by a portion or one complete section of the liner 
plate falling on top of the fuel racks; damage to safety related equipment as a result of 
pool leakage; or uncontrolled release of significant quantities of radioactive fluids to the 
environs. 
 
 
RESPONSE: 
 
See revised Subsections 9.1.2.1 and 9.1.2.2. 
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QUESTION 010.10 
 
Confirm that all portions of the structure (reactor building) which serve as a low leakage 
barrier to provide atmospheric isolation of the spent fuel storage pool and associated 
fuel handling area are designed to seismic Category I criteria. 
 
 
RESPONSE: 
 
See revised FSAR Subsection 9.1.2.2. 
 



SSES-FSAR 
Question Rev. 47 

FSAR Rev. 64 010.11-1 

 
 
QUESTION 010.11: 
 
The spent fuel pool cooling system is a non-seismic system.  This does not meet the 
guidelines set forth in Regulatory Guide 1.13 and 1.29.  Analyze the design of the spent 
fuel pool cooling system to show that the pumps and piping are supported so that they 
are capable of withstanding an SSE, or provide the results of an analysis to show that 
for the complete loss of fuel pool cooling that would result in pool boiling, a release of 
significant quantities of radioactivity to the environment will not result. 
 
 
RESPONSE: 
 
A complete analysis showing the amount of radioactive release following a complete 
loss of fuel pool cooling is provided in Appendix 9-A.  As shown in Table 9A-1 the 
thyroid dose consequences of the boiling pool are well below the guideline values of 
10CFR50.67 and the 0.5 REM TEDE thyroid guideline. 
 
Subsection 9.1.2.2 provides the logic which shows that the spent fuel pool will not drain 
following an SSE. 
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QUESTION 010.12 
 

Confirm that a spent fuel pool water temperature of 125F is maintained when the fuel 
pool cooling system is used to cool the emergency heat load. 
 
 
RESPONSE: 
 

A spent fuel pool water temperature of 125F is maintained when the fuel pool cooling 
and cleanup system (FPCCS) is used in conjunction with the RHR cooling system to 
cool the emergency heat load.  Refer to revised section 9.1.3.1 for FPCCS design 
basis. 
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Rev. 46, 06/93 010.13-1 

 
QUESTION 010.13: 
 
Based on information provided in your FSAR, it appears that either the spent fuel pool is 
capable of storing over 2 1/2 full cores or has a storage capacity for 4 1/2 full cores.  
State the design bases storage capacity provided for the spent fuel pool. 
 
 
RESPONSE: 
 
The storage capacity design basis for the spent fuel pool are provided in revised FSAR 
Section 9.1.2.1.3.  Ambiguities upon this matter have been removed from the text. 
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QUESTION 010.14 
 
The decay heat during normal (1/4 full core load, plus previous refueling loads) storage 
conditions has not been provided.  Assuming that fuel assemblies from 1/4 of a full core 
load are placed in the pool 7 days after reactor shutdown and the remaining storage 
spaces are filled with spent fuel from previous refuelings, reevaluate the spent fuel pool 
cooling system's and the residual heat removal system's capability using the heat loads 
determined by the methods set forth in Branch Technical Position ASB 9-2, "Residual 
Decay Energy for Light Water Reactors for Long Term Cooling."  Also, reevaluate the 
systems capability for the emergency (1 full core unloaded from the reactor 7 days after 
shutdown plus the normal refueling load that has been in the pool for 30 days) storage 
condition.  For both the normal and emergency storage condition stage the maximum 
decay heat load, the maximum spent fuel pool temperature, and provide the time 
required to raise the temperature of the pool to boiling assuming the cooling systems 
are not available. 
 
 
RESPONSE: 
 
The decay heat during normal storage conditions and the maximum spent fuel pool 
temperature using the fuel pool cooling system only is given in Subsection 9.1.3.1. 
 
For the normal storage conditions, the maximum decay heat load, maximum spent fuel 
pool temperature and time to boiling are provided in the dose release calculation of 
Appendix 9-A. 
 
The emergency storage condition is discussed in Subsection 9.1.3.1. 
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QUESTION 010.16 
 
The emergency service water system (ESWS) is designed to take water from the spray 
pond and provide cooling to safety related components during safe shutdown and 
accident conditions.  During safe shutdown or the loss of offsite power non-safety 
related components are cooled by the ESWS.  Demonstrate that the safety function of 
the system will not be affected assuming a failure in the non-safety related portion of the 
system coincident with a single failure in the safety related portion of the system.  Also, 
provide an evaluation of the effects of flooding on safety related components. 
 
 
RESPONSE: 
 
See revised FSAR Section 9.2. 
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QUESTION 010.17 
 
The reactor building closed cooling water (RBCCW) heat exchanges and turbine 
building closed cooling water (TBCCW) heat exchanges are not designed to seismic 
Category I requirements.  However, these components are cooled by the safety related 
emergency service water system and isolated by a single isolation valve.  This does not 
meet the single failure criterion.  Revise your design to meet single failure. 
 
 
RESPONSE: 
 
See revised FSAR Section 9.2. 
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Question Rev. 47 
 

 
 
FSAR Rev. 58 010.20-1 

QUESTION 010.20 
 
The Reactor Building chilled water system is designed seismic Category I from the isolation 
valve outside containment to piping just inside containment.  Figure 9.2-13B in the FSAR does 
not show any safety related valving inside containment for system isolation.  The system and 
components inside containment and outside the containment penetrations are not seismically 
designed.  The rupture of these non-seismic lines, plus a single active failure of the isolation 
value outside containment would cause a breech of containment.  Provide the required isolation 
valves inside containment. 
 
 
RESPONSE: 
 
Table 6.2-22 and Dwg. M-187, Sh. 2 of the FSAR have been modified to show the required 
isolation valves inside containment. 
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QUESTION 010.21 
 
Your FSAR does not evaluate the effects of an expansion joint failure at the condenser.  
Expand the information provided to include an evaluation regarding the effects of 
possible circulating water system failure inside the turbine building.  Include the 
following: 
 
(1) The maximum flow rate through a completely failed expansion joint. 
 
(2) The potential for and the means provided to detect a failure in the circulating 

water transport system barrier such as the rubber expansion joints.  Include the 
design and operating pressures of the various portions of the transport system 
barrier and their relation to the pressures which could exist during malfunctions 
and failures in the system (rapid valve closure). 

 
(3) The time required to stop the circulating water flow (time zero being the instant of 

failure) including all inherent delays such as operator reaction time, drop out 
times of the control circuitry and coastdown time. 

 
(4) For each postulated failure in the circulating water transport system barrier give 

the rate of rise of water in the associated spaces and total height of the water 
when the circulating water flow has been stopped for overflows to site grade. 

 
(5) For each flooded space provide a discussion, with the aid of drawings if 

necessary, of the protective barrier provided for all essential systems that could 
become affected as a result of flooding.  Include a discussion of the 
consideration given to passageways, pipe chases and/or the cableways joining 
the flooded space to the spaces containing safety related system components.  
Discuss the effect of the flood water on all submerged essential electrical 
systems and components. 

 
 
RESPONSE: 
 
For response see revised Subsection 10.4.1.3. 
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QUESTION 010.22 
 
The Standard Review Plan, Section 9.1.4, part II provides guidelines for a fuel handling 
system. The fuel handling platform bridge and its subcomponents such as crane rails, 
clamps and clips are not excluded from a system's approach.  They perform a safety 
related function, i.e. position fuel and limit the displacement of the fuel handling platform 
during a seismic event.  Your FSAR Volume II, page 9.1-17 identifies the fuel handling 
platform as a safety Class 2, seismic category 1 piece of equipment and discusses its 
seismic requirements.  There are no departures or exceptions identified in the FSAR. 
 
On the basis of the above, please indicate your intent to upgrade the crane rails, rail 
clips and clip plates to meet the requirements of 10 CFR Part 50 Appendix B or provide 
your justification for retaining your present design.  Your justification should include the 
consequences of the failure of these items or show that failure of any of these items will 
not result in damage to the fuel. 
 
 
RESPONSE: 
 
The crane rails, rail clips, and clamps have been classified as safety-related (see 
revised subsection 9.1.4.1). 
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QUESTION 010.23 
 
Your response to Q010.1 and Q010.2 regarding pressure loadings in compartments 
within the reactor building does not address differential pressure loadings upon interior 
walls.  While we think it unlikely that the exterior walls of the reactor building will be 
severely effected we remain concerned with the behavior of the interior walls.  The 
impact of possible structural degradation of interior reactor building walls has 
implications with regards to safety related equipment.  Your response should be 
expanded to support your conclusions that the differential pressure upon interior walls 
can be neglected. 
 
 
RESPONSE: 
 
The interior walls in the reactor building are designed to withstand without structural 
degradation, differential pressures arising from 
 
1) Water flooding and 
 
2) steam pressures from high energy line breaks as described in our response to 

Questions 010.1 and 010.2 
 
Table 3.8-8 lists the loading combinational formulas used for Reactor Building interior 
partitions.  The symbol "R" as defined in Table 3.8-2 incorporates the effects of 
differential pressure loads and is considered an abnormal load. 
 
The room pressures given in the responses to Q010.1 and Q010.2 were incorporated in 
the interior wall loadings.  Hence, interior walls will not fail due to room pressurization. 
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QUESTION 010.24 
 
We have reviewed your response to Q010.6 and find it unacceptable.  We will require 
an interlock so that the leakage control system actuation valves can be opened only if 
the associated MSLIV is in a fully closed position.  (See Regulatory Guide 1.96.)  
Please modify your response accordingly. 
 
 
RESPONSE: 
 
Regulatory Guide 1.96 Rev. 1 has been interpreted to require backfitting only for BWR 
6.  As such this backfitting does not apply to SSES. 
 
 
 
 
 
 
 
NOTE: 
 
MSIV-LCS information maintained here for historical purposes.  The MSIV-LCS has 
been deleted.  The function is now performed by the Isolated Condenser Treatment 
Method (Section 6.7). 
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QUESTION 010.25 
 
Your response to Q010.5 for the cranes for Unit 1 and Unit 2 crane is unacceptable.  
The Unit 1 and 2 cranes do not meet Branch Technical Position APCSB 9-1. 
 
Please reevaluate the design of your cranes in line with APCSB 9-1 and modify your 
response accordingly. 
 
 
RESPONSE: 
 
Our response to Q010.5 is now Appendix 9B of the FSAR.  Four items are indicated as 
not complying with APCSB 9-1.  These four items have been evaluated against 
NUREG-0554, "Single Failure Proof Cranes for Nuclear Power Plants," dated May 1979 
and issued by the Division of Engineering Standards, Office of Standards Development, 
and are summarized below. 
 
Further comments on our positions may be found in FSAR Section 3.13 under 
Regulatory Guide 1.104. 
 
A. Fleet Angles 
 

NUREG-0554 Section 4.1 allows fleet angles up to 3 1/2 .  The reactor building 
crane fleet angle is 3  7'.  We agree with the NUREG that this angle has proven 
to be reliable in service and is an acceptable design. 

 
B. 200% Static Test 
 

NUREG-0554 section 8.2 recommends a 125% load test as does ANSI B.30.2.  
The RB crane is rated at 125 tons to yield a test weight of 156 tons.  The 
maximum anticipated load is a spent fuel shipping cask weighing 100 tons.  This 
results in a effective 156% static load test. 

 
C. Bridge & Trolley Speeds 
 

NUREG-0554 refers to C.M.A.A. Specification 70, Figure 70-6 for recommended 
bridge and trolley speeds.  As noted above, the maximum lift weight anticipated 
is 100 tons although the crane's rated capacity is 125 tons. 

 
From the CMAA figure, at 100 tons the suggested trolley slow speed is 50 fpm as 
is the suggested bridge slow speed.  These numbers are identical to our 
maximum speeds. 
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D. Two Blocking 
 

We reiterate our position stated in Appendix 9B, item #14; this test is 
unnecessary due to the protective devices installed, it is hazardous to testing 
personnel, and it has the potential of causing undetected damage to hoist 
components.  Verification testing of the upper limit switches and the motor 
overloads will be performed to assure their proper functioning. 

 
 
Summary 
 

A review of the Branch Technical Position as well as other industry and NRC 
standards reveals no design feature or test procedure, that in our judgement, 
requires modification. 

 
 
 



SSES-FSAR 

 
 
Rev. 51, 02/97 010.26-1 

 
QUESTION 010.26 
 
The potential for a partial density moderator (i.e. fire fighting foam) to reach the fresh 
fuel is a criticality concern.  Provide details of the cover that protects the fresh fuel racks 
which show how effective the seals of the cover plates would be in preventing this 
unlikely event. 
 
 
RESPONSE: 
 
Details of the new fuel vault covers are shown in the new Figure 9.1-2.  Design features 
are discussed in the new text added to Subsection 9.1.1.3.2. 
 
Also, no fire fighting foam systems are installed anywhere in the plant. 
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QUESTION 021.01 
 
Provide the following additional information for the secondary 
containment: 
 
(1)Show an appropriate plant elevation and section drawings, those 

structures and areas that will be maintained at negative 
pressure following a loss-of-coolant accident and that 
were considered in the dose calculation model; 

 
(2)Provide the Technical Specification limit for leakage which 

may bypass the Standby Gas Treatment System Filters, (e.g., 
valve leakage and guard pipe leakage); and, 

 
(3)Discuss the methods of testing that will be used to verify that 

the systems provided are capable of reducing to and 
maintaining a negative pressure of 0.25", e.g., within 
all secondary containment volumes. 

 
RESPONSE: 
 
1)Following a loss-of-coolant-accident, all affected volumes of 

the secondary containment will be maintained at negative 
pressure.  All these volumes are identified on 
Figures 6.2-24, 6.2-25, 6.2-26, 6.2-27, 6.2-28, 6.2-29, 
6.2-30, 6.2-31, 6.2-32, 6.2-33, 6.2-34, 6.2-35, 6.2-36, 
6.2-37, 6.2-38, 6.2-39, 6.2-40, 6.2-41, 6.2-42, and 6.2-43 
as ventilation zones I, II and III. Also see Subsection 
6.5.3.2 for a discussion of the reactor building 
recirculation system. 

 
2)See Technical Specifications 3/4.6.5.3 for the limiting 

conditions for operation and the surveillance requirements 
for the SGTS.  All leakage into the secondary containment 
is treated by the SGTS.  Refer to Subsection 6.2.3.2.3 
for a discussion of containment bypass leakage. 

 
3)The Standby Gas Treatment System (See Subsection 6.5.1.1) in 

conjunction with the reactor building recirculation system 
(see Subsection 6.5.3.2) and the reactor building 
isolation system (see Subsection 9.4.2.1.3) is provided 
to produce and maintain negative pressure within affected 
volumes of the secondary containment.  Actuation and 
operation of the above systems will be used to verify that 
the negative pressure is established and maintained. 

 
Each ventilation zone is provided with redundant negative pressure 
controllers. Low pressure side inputs (low pressure sensing 
elements) to these controllers are located as follows: 
 
 



 SSES-FSAR 
 

 

 
Rev. 51, 02/97 021.2-1 

Ventilation Zone   I - Access are of El.749'-1" 
     (See Figure 6.2-28) 
 
Ventilation Zone  II - Access area of El.749'-1" 
 
Ventilation Zone III - Refueling Floor, El.818'-1" 
     (See Figures 6.2-30 and 6.2-40). 
 
The quantity of air exhausted from the secondary containment will 
be such that in each affected ventilation zone the negative 
pressure will be maintained.  The interconnecting ductwork of the 
recirculation system will equalize the negative pressure 
throughout each zone. 
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QUESTION 021.02 
 
In accordance with the guidelines of SRP 6.2.3., provide the analysis and input 
assumptions used to determine the depressurization of the secondary containment for 
our independent review.  This analysis should include a pressure time profile. 
 
 
RESPONSE: 
 
Subsection 6.2.3.2.1 has been revised to include this information. 
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QUESTION 021.03 
 
For bypass leakage of the secondary containment, provide the following information: 
 
(1) The analytical method by which this bypass leakage was calculated. 
 
(2) Where a closed system is relied on as a barrier, discuss how it meets the 

requirement specified for a closed system in Branch Technical position CSB 6-3. 
 
 
RESPONSE: 
 
FSAR Subsection 6.2.3.2.3 and Table 6.2-15 have been corrected to eliminate the 
discrepancy mentioned in Question 312.10 and to resolve the above question. 
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QUESTION 021.04 
 
For the post-blowdown depressurization analysis of the drywell, justify the heat transfer 
and condensation mechanisms assumed in the drywell modeling and the spray 
effectiveness of the ECCS spillage. 
 
 
RESPONSE: 
 
Subsection 6.2.1.1.3.3.1.5 has been revised to include this information. 
 
 



SSES-FSAR 

 
 
Rev. 51, 02/97 021.05-1 

 
QUESTION 021.05 
 
Provide a schematic diagram showing the geometric configuration of the downcomer 
and describe the method used to evaluate the head loss coefficient. 
 
 
RESPONSE: 
 
FSAR Subsection 6.2.1.1.3.2 has been revised to include this information. 
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QUESTION 021.06 
 
Provide a schematic diagram of a vacuum breaker including the size and describe the 
bases upon which the loss coefficient and vent flow area were determined. 
 
 
RESPONSE: 
 
FSAR Subsection 6.2.1.1.3.2 has been revised to include this information. 
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QUESTION 021.07 
 
Provide the vacuum breaker set point and opening time corresponding to the 
containment depressurization rate analysis. 
 
 
RESPONSE: 
 
FSAR Subsection 6.2.1.1.3.2 has been revised to include the requested information. 
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QUESTION 021.08 
 
Tables 6.2-9 and 6.2-10 present the short term (50 sec) mass and energy release rate 
for two postulated breaks.  Provide the long-term (106 sec) mass and energy release 
rate for both recirculation line and main steam line break similar to that information 
presented in Tables 6.2-9 and 6.2-10. 
 
 
RESPONSE: 
 
Subsection 6.2.1.3.1 has been revised to include this information. 
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QUESTION 021.09 
 
Provide the minimum spray water temperature used for evaluation of an inadvertent 
spray actuation for containment depressurization. 
 
 
RESPONSE: 
 
FSAR Subsection 6.2.1.1.4 has been revised to include this information.  
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QUESTION 021.10 
 
With respect to containment steam bypass for small breaks, indicate your compliance 
with our proposed Branch Technical Position "Steam Bypass for Mark II Containments," 
which is enclosed. 
 
 
RESPONSE: 
 
A comparison of the Susquehanna SES design with your proposed BTP "Steam Bypass 
for MK II Containments" is presented below.  The item numbers correspond with the 
items in the BTP. 
 
1.a. Bypass Capability, Containment Wetwell Sprays 
 

The wetwell spray system electrical instrumentation and controls supplied by GE 
meet the same ESF standards of quality, redundancy and testability as the RHR 
system, of which it is a part.  The system is manually controlled and actuated. 

 
 The consequences of actuation of the wetwell spray on ECCS function are 

addressed in the response to Question 211.13. 
 
1.b. Transient Bypass Capability Analyses 
 
 The response to this item is covered by PP&L's response to SER Open Item #25, 

which was resolved as documented in SSER3, Subsection 6.2.1.7. 
 
2.a. FSAR Subsection 6.2.6.5.1.1 addresses this item. 
 
2.b. FSAR Subsection 6.2.6.5.1.2 addresses this item. 
 
2.c. FSAR Subsection 6.2.6.5.1.2 addresses this item. 
 
2.d. Visual inspection will be required every 18 months. 
 
3.a. The Susquehanna design meets the intent of this item.  

See Subsection 6.2.1.1.3.2. 
 
3.b. See Technical Specification 3/4.6.4. 
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With respect to compliance with the proposed Branch Technical Position "Steam 
Bypass of Mark II Containments," the following Susquehanna SRP position statement is 
respectfully provided: 
 
Issuance of the Standard Review Plans (SRP) post-dates the Susquehanna 
construction permit by more than 2 years. Therefore, no attempt was made to design 
the plant to the requirements of the SRPs.  The Susquehanna FSAR was prepared 
using Revision 2 of Regulatory Guide 1.70 as much as practical for a plant of its 
vintage, with assurance from NRC management that compliance with this Regulatory 
Guide assured submittal of all necessary licensing information. 
 
As documented in a letter of August 5, 1977 from G. G. Sherwood to E. G. Case of the 
NRC, the SRPs constitute a substantial increase in the information required just to 
describe the degree of compliance of various systems.  This increase in turn represents 
a substantial resource expenditure which is unjustified and which could cause project 
delays if required of these projects.  As stated in the reference letter, General Electric 
(and PP&L) believes that SRPs should be applied to FSARs only to the extent that they 
were required in the FSARs. 
 
PP&L and General Electric believe the above position, which is the essence of a 
directive from Ben C. Rusche, Director of Nuclear Reactor Regulation, to the NRC staff 
dated January 31, 1977, is the appropriate procedure for review of the Susquehanna 
FSAR. 
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QUESTION 021.11 
 
The design and proposed operation of the Containment Purge System is not discussed 
in sufficient detail for our review. Provide the information per our Branch Technical 
Position CSB 6-4, "Containment Purging During Normal Plant Operations." 
 
 
RESPONSE: 
 
FSAR Subsection 6.2.5.2 has been revised to include this information. 
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QUESTION 021.12 
 
In the unlikely event of a pipe rupture inside a major component subcompartment (e.g., 
the annulus and head region) the initial blowdown transient would lead to nonuniform 
pressure loadings on both the structure and the enclosed component(s).  To assure the 
integrity of these design features, we require that you modify Appendix 6A and 6B to 
fully present your compartment, multi-node pressure response analysis, and provide the 
following information: 
 
(1) Provide and justify the pipe break type, area, and location for each analysis.  

Specify whether the pipe break was postulated for the evaluation of the 
compartment structural design, component supports design, or both. 

 
(2) For each compartment, provide a table of blowdown mass flow rate and energy 

release rate as a function of time for the break which results in the maximum 
structural load, and for the break which was used for the component supports 
evaluation. 

 
(3) Provide a schematic drawing showing the compartment nodalization for the 

determination of maximum structural loads, and for the component supports 
evaluation.  Provide sufficiently detailed plan and section drawings for several 
views, including principal dimensions, showing the arrangement of the 
compartment structure, major components, piping, and other major obstructions 
and vent areas to permit verification of the subcompartment nodalization and 
vent locations. 

 
(4) Provide a tabulation of the nodal net-free volumes and interconnecting flow path 

areas.  For each flow path provide an L/A (ft-1) ratio, where L is the average 
distance the fluid flows in that flow path and A is the effective cross sectional 
area.  Provide and justify values of vent loss coefficients and/or friction factors 
used to calculate flow between nodal volumes.  When a loss coefficient consists 
of more than one component, identify each component, its value, and the flow 
area at which the loss coefficient applies. 

 
(5) Describe the nodalization sensitivity study performed to determine the minimum 

number of volume nodes required to conservatively predict the maximum 
pressure load acting on the compartment structure.  The nodalization sensitivity 
study should include consideration of spatial pressure variation; e.g., pressure 
variation circumferentially, axially, and radially within the compartment.  Describe 
and justify the nodalization sensitivity study performed for the major component 
supports evaluation, where transient forces and moments acting on the 
components are of concern. 
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(6) Discuss the manner in which movable obstructions to vent flow (such as 

insulation, ducting, plugs, and seals) were treated.  Provide analytical and 
experimental justification that vent areas will not be partially or completely 
plugged by displaced objects.  Discuss how insulation for piping and components 
was considered in determining volumes and vent areas. 

 
(7) Graphically show the pressure (psia) and differential pressure (psi) responses as 

functions of time for a selected number of nodes.  Discuss the basis establishing 
the differential pressure on structures and components. 

 
(8) For the compartment structural design pressure evaluation, provide the peak 

calculated differential pressure and time of peak pressure for each node. Discuss 
whether the design differential pressure is uniformly applied to the compartment 
structure or whether it is spatially varied.  If the design differential pressure varies 
depending on the proximity of the pipe break location, discuss how the vent 
areas and flow coefficients were determined to assure that regions removed from 
the break location are conservatively designed. 

 
(9) Provide the peak and transient loading on the major components used to 

establish the adequacy of the supports design.  This should include the load 
forcing functions [e.g., fx(t), fy(t), fz(t)] and transients moments [e.g., Mx(t), My(t), 
Mz(t)] as resolved about a specific, identified coordinate system. 

 
 
RESPONSE: 
 
Appendix 6A has been revised to include this information. 
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QUESTION 021.13 
 
Provide the projected area used to calculate these subcompartment loads and identify 
the location of the area projections on plan and section drawings in the selected 
coordinate system.  This information should be presented in such a manner that 
confirmatory evaluations of the loads and moments can be made. 
 
 
RESPONSE: 
 
Appendix 6A has been revised to include this information. 
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QUESTION 021.14 
 
With regard to all Class 1E equipment located inside the containment building such as 
CRD hydraulic system, reactor vessel supports and all incore instrumentation leads, we 
require that the environment is maintained within the temperature range for which the 
equipment is qualified to operate. 
 
Indicate if the Reactor Building Ventilation System (RBVS) is required to assist in the 
maintaining of an acceptable temperature range.  If it is, provide the following 
information on the RBVS: 
 
(1) Justification for not treating this system as an ESF system. 
 
(2) The results of an analysis that the RBVS will not be a potential source for 

missiles and meets our pipe whip criteria. 
 
(3) A discussion on the operating procedures to be initiated should the RBVS be 

unavailable. 
 
(4) The location of all temperature sensors associated with the operation of the 

RBVS. 
 
(5) The requirements imposed on this system in order to perform all Appendix J 

testing. 
 
 
RESPONSE: 
 
The environment inside the primary containment is controlled by the Primary 
Containment Ventilation System which is described in Subsection 9.4.5.  The 
information requested in the subparts of Question 021.14 is contained in the following 
paragraphs: 
 
 

Question FSAR Subsection 
 

021.14(1) 9.4.5.1(d) 
021.14(2) 9.4.5.2 & 9.4.5.1(d) 
021.14(3) 9.4.5.3 
021.14(4) 9.4.5.2 & 7.6.1b.1.2.4 
021.14(5) 9.4.5.2 
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QUESTION 021.15 
 
We note that there is an approved topical report on your recombiners.  Provide the 
proper references on this subject. 
 
 
RESPONSE: 
 
FSAR Subsection 6.2.5.4 has been revised to include the proper references. 
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QUESTION 021.16 
 
Provide the seismic class and quality group of the hydrogen monitoring system. 
 
 
RESPONSE: 
 
See revised Table 3.2-1. 
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QUESTION 021.17 
 
Section 6.2.5.2, states that all hydrogen mixing will be accomplished by the containment 
building ventilation system.  In order to evaluate this system, we will require detailed 
layout drawings showing all ventilation ductwork, including intake and exit ports in order 
to establish circulation paths that will support your mixing assumptions. 
 
 
RESPONSE: 
 
Subsection 9.4.5.2 has been revised to include this information. 
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QUESTION 021.18 
 
Identify (1) the location of the hydrogen sample points in the drywell and suppression 
chamber and (2) location of CGCS suction and discharge points, with respect to local 
structures and equipment. 
 
 
RESPONSE: 
 
FSAR Subsection 6.2.5.2 has been revised to include the requested information.  
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QUESTION 021.19 
 
Discuss and schematically show the design provisions that will permit the personnel 
airlock door seals and the entire air lock to be tested.  Discuss the design capability of 
the door seals to be leak tested at a pressure of Pa; i.e., the calculated peak 
containment internal pressure.  If it will be necessary to exert a force on the doors to 
prevent them from being unseated during leak testing, describe the provisions for doing 
this and discuss whether or not the mechanism can be operated from within the air lock.  
Also, discuss how the force exerted on the door will be monitored. 
 
 
RESPONSE: 
 
Subsection 6.2.6.2 and Table 6.2-22 have been revised and Figures 6.2-58-1, 6.2-58-2 
and 6.2-59 have been added to supply the requested information.  
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QUESTION 021.20 
 
Identify the types of insulation used within the containment (e.g., reflective metal 
insulation, mass insulation, and encapsulated (sheathed) mass insulation) and discuss 
the methods of attachment to piping and components.  Estimate, for a representative 
break location, the amount of insulation material that would be removed from the pipes 
by a LOCA.  On the basis of the properties and characteristics of this material determine 
the locations it would accumulate and in what form.  Discuss the potential for loose 
insulation and other debris to clog drains leading to the sump and the sump screening. 
 
 
RESPONSE: 
 
FSAR Subsection 6.2.2.3 has been revised to include this information. 
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QUESTION 021.22 
 
Based on our review of the information presented in subsection 6.2.1.5 of the FSAR, we 
find that the discussion of steam bypass from the drywell to the wetwell for a small 
break is incomplete and does not conform to the enclosed branch technical position 
(BTP) titled "Steam Bypass for the Mark II Containment."  Accordingly, provide the 
appropriate discussions, justifications, and analyses to demonstrate compliance with the 
BTP. 
 
 
RESPONSE: 
 
Compliance with this Branch Technical Position was assessed in the response to 
Question 021.10.  Please refer to this response for the information being requested. 
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QUESTION 021.23 
 
The response to Item 021.05 is inadequate.  Provide a detailed calculation of the friction 
loss coefficient for the entire vent system.  Discuss whether the results of the 4-T tests 
have been used to confirm the vent loss coefficient calculated.  State the margin applied 
to the friction loss coefficient to account for any difference between the Susquehanna 
vent design and that of the 4-T facility. 
 
 
RESPONSE: 
 
The calculation method for the friction loss coefficient is provided in a new FSAR 
subsection 6.2.1.1.3.2.1.  The results of the 4T tests were not used to confirm the vent 
loss coefficient used for SSES.  The vent system used in the 4T test is not prototypical 
of the SSES design and thus can not be applied directly to analyze the SSES design. 
 



SSES-FSAR 

 
 
Rev. 51, 02/97 021.24-1 

 
QUESTION 021.24 
 
The response to Items 021.6 and 021.7 regarding the vacuum breaker is incomplete 
with regard to the vacuum breaker set point and opening time and the bases upon 
which the loss coefficient and vent flow area were determined.  Provide the requested 
information and in addition: 
 
(1) Describe the preoperational and inservice tests that will be performed to verify 

proper pressure setpoint and opening time; and 
 
(2) Provide the sensitivity limits and hysteresis characteristics of the switches. 

Provide a discussion and the results of analysis performed to determine the 
maximum opening between valve disc and seat from when the position indicator 
system indicates that the valve is closed. 

 
 
RESPONSE: 
 
Subsection 6.2.1.1.3.2 has been revised to address this question. 
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QUESTION 021.25 
 
Section 6.2.1.1.4 of the FSAR states that the containment negative pressure is 
addressed in the Design Assessment Report.  However, the information as provided is 
insufficient to allow an independent evaluation.  Therefore, provide the analysis, 
including the thermodynamic model assumptions and the parameters used for the 
drywell cooldown transients that were performed to establish the containment negative 
pressure. 
 
 
RESPONSE: 
 
This analysis is provided in revised Subsection 6.2.1.1.4. 
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QUESTION 021.26 
 
Discuss in detail the design provisions incorporated for periodic inspection and 
operability testing of the containment heat removal systems' components such as 
pumps, valves, duct pressure-relieving devices and spray nozzles. 
 
 
RESPONSE: 
 
The design provisions incorporated for periodic inspection and operability testing of the 
pumps and valves in the containment heat removal system are discussed in Subsection 
6.2.2.4. 
 
Preoperational testing of the containment spray nozzles is discussed in Section 6.2.2.2.  
The spray nozzles will not be tested periodically. 
 
There are no ducts, and hence no duct pressure-relieving devices, in the containment 
heat removal system. 
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QUESTION 021.27 
 
Provide a detailed analysis of the available net positive suction head for the RHR 
pumps that are used as part of the containment heat removal system to demonstrate 
compliance with Regulatory Guide 1.1, "NPSH for Emergency Core Cooling and 
Containment Heat Removal Systems Pumps."  Specify the required NPSH of the 
pumps. 
 
 
RESPONSE: 
 
The requested information is contained in revised subsection 6.3.2.2.4.1 of the FSAR. 
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QUESTION 021.28 
 
Describe the sizing analysis performed for the RHR suction screens.  Provide a drawing 
that shows the suction screen assembly. 
 
 
RESPONSE: 
 
The requested information is given in revised FSAR Subsection 5.4.7.2.2. 
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QUESTION 021.29 
 
Estimate, for a representative break location, the amount of insulation that would be 
removed from pipes as a result of a LOCA.  On the basis of the properties and 
characteristics of these materials, determine the locations it would accumulate and in 
what form and whether or not there is a potential for inhibiting suction flow due to 
clogging of the strainers. 
 
 
RESPONSE: 
 
For a complete response to this question see the response to Question 021.20. 
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QUESTION 021.30 
 
Provide an analysis of the pressure and temperature response in the secondary containment 
due to a postulated LOCA in the primary containment.  Discuss and justify the assumptions 
made in the analysis and specify the design leakage rate of the reactor building. 
 
 
RESPONSE: 
 
This question is similar to NRC question 021.02 which requested a post-LOCA pressure profile 
and design leak rate for the secondary containment.  Question 021.02 has been answered in full 
in FSAR Section 6.2.3.2.1. 
 
In addition, Question 021.30 requests the post LOCA temperature in the secondary- 
containment.  The temperature response is given in Dwgs. C-1815, Sh. 4, C-1815, Sh 5, 
C-1815, Sh. 6, C-1815, Sh. 7, C-1815, Sh. 8, C-1815, Sh. 9, C-1815, Sh. 10, C-1815, Sh.11 
and C-1815, Sh. 12. 
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QUESTION 021.33 
 
The penetrations taken from Table 6.2-12 and listed below and the corresponding valve 
arrangement in Figure 6.2-44 are not consistent.  Please clarify these inconsistencies.  
The penetrations are: X - 10, 11, 13A, 19, 23, 24, 36, 53, 54, 55, 56, 85 - A & B, 86 - 
A & B, and 215. 
 
 
RESPONSE: 
 
Table 6.2-12 and Figure 6.2-44 have been revised to resolve all of the discrepancies 
noted. 
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QUESTION 021.34 
 
Section 6.2.4 of the FSAR, "Containment Isolation System," should be augmented to 
provide the justification for any penetration including branch lines which do not conform 
to the requirements of the General Design Criteria.  In addition, provide the containment 
isolation rationale for your design (e.g., RHR pump suction). 
 
 
RESPONSE: 
 
The "Remarks" column of Table 6.2-12, along with the corresponding notes at the end 
of the table, discusses non-conformances to the General Design Criteria. 
 
See also the responses to NRC Questions 021.38 and 021.39.  The response to 
Question 021.50 discusses the rationale for non-conformance to the leak rate testing 
requirements of 10CFR50 with respect to certain penetrations. 
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QUESTION 021.35 
 
Standard Review Plan 6.2.4, "Containment Isolation Systems," states that provisions 
should be made to allow the operator in the main control room to know when to isolate 
systems that require remote-manual isolation.  Expand Table 6.2-12 to identify for those 
systems that rely on remote-manual isolation and the leakage detection provisions for 
these systems to assure that adequate information is available to the operator for 
identifying the affected line and for isolating it. 
 
 
RESPONSE: 
 
FSAR Subsection 6.2.4.2 has been revised to include this information. 
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QUESTION 021.36 
 
(1) The statement is made in Section 6.2.4.1 of the FSAR that instrumentation lines 

are designed to the provisions of Regulatory Guide 1.11.  Provide the analysis 
performed which demonstrates that in the event of a rupture of the instrument 
lines and/or any component in the line outside the primary containment, the 
integrity and functional performance of secondary containment and its associated 
filtration systems are maintained. 

 
(2) Revise Table 6.2-12 to include the isolation provisions for instrumentation lines 

penetrating the primary containment. 
 
 
RESPONSE: 
 
(1) Instrument lines which penetrate reactor containment incorporate design features 

provided for complying with Regulatory Guide 1.11, as discussed in subsection 
6.2.4.3.5. 

 
 FSAR Section 15.6.2 analyzes the consequences of an instrument line break 

outside primary containment.  Barrier performance and radiological 
consequences are discussed in Subsections 15.6.2.4 and 15.6.2.5, respectively.  
As mentioned in Subsection 15.6.2.3.1, instrument line breaks are considered to 
be bounded by the steam line break analyzed in Subsection 15.6-2, the 
postulated steamline break occurs within secondary containment; consequently, 
the steam tunnel blowout panels would relieve the pressure to the environs. 
Therefore, it can be seen that secondary containment is not required for pipe 
breaks outside containment.  Note also that the pressure-temperature analyses 
in Appendix 3.6A which verify that, with blowout panels, structural integrity is 
maintained for high energy pipe breaks outside primary containment. 

 
(2) See new Table 6.2-12 (a). 
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QUESTION 021.37 
 
Revise Table 6.2-12 to include the isolation provisions for the following penetrations 
X-35B, 36, 37A, 38A, 41, 42, 88 and 93. 
 
 
RESPONSE: 
 
Table 6.2-12 has been updated to include the requested information. 
 
Penetration X-35B is a capped spare penetration. 
 
The CRD hydraulic system return line has been deleted.  Therefore, no containment 
isolation provisions are required for penetration X-36. 
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QUESTION 021.38 
 
Table 6.2-12 indicates that the isolation provisions for the containment spray system 
(X-39A, 205A), the floor drain (X-72A), the equipment drain (X72B), the RHR pump 
suctions (X-203A,C), the RHR pump test line and containment cooling (X-204A), the 
core spray pump suction (X-206A), core spray pump test and flush (X-207A), core spray 
min. recirculation (X-208A), HPCI pump suction (X-209) RCIC pump suction (X-214), 
RHR min. recirc. (X-226A), suppression pool clean up and drain (X-243) and RHR relief 
valve discharge (X-246A) conform to the requirement of General Design Criteria 54.  It 
is our position that the isolation provision to these lines should meet the requirement of 
GDC 56.  However, a single isolation valve outside containment is acceptable as 
discussed in Standard Review Plan 6.2.4, II.3.e.  Revise Table 6.2-12 to reflect our 
position and indicate if the other acceptable alternative for meeting the requirement of 
the GDC as specified in the SRP could be applied to any of these lines. 
 
 
RESPONSE: 
 
The isolation provisions for the lines listed in Question 021.38 meet the requirements of 
GDC56 as modified by Standard Review Plan 6.2.4.  Table 6.2-12 has been revised to 
reflect this position. Subsections 6.2.4.3.3.7, 6.2.4.3.3.8, and 6.2.4.3.6 have been added 
to discuss the alternative isolation provisions pursuant to SRP 6.2.4, paragraphs II.3.d 
and II.3.e. 
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QUESTION 021.39 
 
Table 6.2-12 indicates that a check valve outside the containment is considered as a 
containment isolation valve for the standby liquid control (X-42), the HPCI pump 
minimum flow recirculation (X-211), the HPCI turbine exhaust (X-210), RCIC pump 
recirculation (X-217), the RCIC vacuum pump discharge (X-245). Provide justification 
for this approach. 
 
 
RESPONSE: 
 
For the standby liquid control system, the simple check valve is inside, vice outside, 
containment.  See Figure 6.2-44, detail K. 
 
The penetration numbers for the RCIC vacuum breaker (X-245), RCIC pump recirc 
(X-216), and the RCIC vacuum pump discharge (X-217) were previously given 
incorrectly in the table but are now correct. 
 
The justification for the approach taken for the RCIC penetrations is given in Subsection 
6.2.4.3.3.2.  The justification for the approach taken for the HPCI penetrations is given 
in Subsection 6.2.4.3.3.3. 
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QUESTION 021.40 
 
The statement is made in Section 6.2.5.2 that nitrogen gas will be used for primary 
containment atmosphere control.  Discuss the reasons which necessitate inerting the 
primary containment, since the hydrogen concentration does not exceed 3.5 volume 
percent. 
 
 
RESPONSE: 
 
FSAR Subsection 6.2.5.2 has been revised to include this information. 
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QUESTION 021.41 
 
The statement is made in Section 6.2.5.3 of the FSAR that the recombiners and purge 
systems are activated when the hydrogen concentration reaches 3.5 volume percent.  It 
is our position that the combustible gases resulting from a postulated loss of coolant 
accident should be controlled without release of radioactive materials to the 
environment.  Therefore, the hydrogen purge system should only be used if, as a result 
of a post-LOCA event, both recombiner systems fail.  Revise your state to indicate 
conformance with this position. 
 
 
RESPONSE: 
 
Subsection 6.2.5.2 of the FSAR has been revised to indicate conformance to the above 
NRC position. 
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QUESTION 021.42 
 
Section 6.5.3.1 of the FSAR states that the containment purge system is manually 
operated from the control room at the discretion of the operator.  It is our position that 
the purge system design should satisfy Branch Technical Position, CSB 6-4, 
"Containment Purging During Normal Plant Operation," if it is used during the reactor 
operational modes of power operation, startup, hot standby and hot shutdown, or the 
purge line isolation valve should be locked closed. Therefore, propose a purge system 
design that complies with the design provisions of the BTP.  Also, provide the analysis 
identified in the BTP if the purge system is used during the operational modes specified 
above. 
 
 
RESPONSE: 
 
The information requested in this question was provided in response to NRC question 
021.11 in Rev. 1 (8/78) to the FSAR. 
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QUESTION 021.43 
 
The response to Question 021.14 is incomplete with regard to the requirement imposed 
on the Reactor Building Ventilation System in order to perform all Appendix J testing.  
Provide this information. 
 
 
RESPONSE: 
 
In the response to NRC question 21.14 in Rev. 1 (8/78), it was pointed out that primary 
containment ventilation is provided by the Primary Containment Ventilation System and 
not the Reactor Building Ventilation System.  Part (5) of the response to 21.14 
referenced the FSAR section containing the Appendix J provisions of the Primary 
Containment Ventilation System.  The Reactor Building Ventilation System provides 
ventilation for the secondary containment which is not subject to Appendix J 
requirements. 
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QUESTION 021.44 
 
Table 6.2-22 identifies certain valves for which test pressure is not applied in the same 
direction as the pressure existing when the valve is required to perform its safety 
function, as required by Appendix J to 10 CFR 50.  Demonstrate that the valve leakage 
rate is equivalent to or conservative with respect to that which would occur if the test 
pressure was applied in the direction when the valve is required to perform its safety 
function. 
 
 
RESPONSE: 
 
Because of generic BWR valve arrangements, certain isolation valves are tested in the 
reverse direction as indicated on Table 6.2-22.  Other BWR's with similar arrangements 
have tested their valves in a similar manner.  Table 6.2-22 has been amended to 
provide justification for reverse flow testing. 
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QUESTION 021.45 
 
Identify those fluid lines penetrating the containment which will be vented and drained to 
ensure exposure of the system containment isolation valves to the containment 
atmosphere and the full differential pressure during the containment integrated leakage 
rate (Type A) test.  Discuss the design provisions that will permit this to be done.  Those 
systems that will remain fluid filled for Type A test should be identified and justification 
provided. 
 
 
RESPONSE: 
 
Venting and draining of those fluid lines penetrating the containment is done in 
accordance with the Leak Rate Test Program described in Section 6.2.6 
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QUESTION 021.46 
 
Provide plan and elevation drawings of the air locks, and identify all mechanical and 
electrical penetrations.  Discuss and schematically show the design provisions that will 
permit airlock door seals and the entire airlock to be tested. 
 
 
RESPONSE: 
 
Subsection 6.2.6.2 has been revised to include this information. 
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QUESTION 021.47 
 
Discuss the design capability of the door seals to be leak tested at a pressure of Pa; 
i.e., the peak calculated containment internal pressure.  If it will be necessary to exert a 
force on the doors to prevent them from being unseated during leak testing, describe 
the provisions for doing this and discuss whether or not the mechanism can be operated 
from within the air lock.  Also discuss how the force exerted on the door will be 
monitored. 
 
 
RESPONSE: 
 
The information requested by this question was provided in response to NRC question 
021.19 in Rev. 1 (8/78) of the FSAR. 
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QUESTION 021.48 
 
Discuss your plans including the reactor building pressure sensing lines, that will 
become extensions of the containment boundary following a LOCA, in Type A test. 
 
 
RESPONSE: 
 
The reactor building pressure sensing lines penetrate the secondary containment 
boundary only.  They are 1/2 inch in diameter and are used to sense the outdoor 
atmosphere static pressure to provide high pressure side input to differential pressure 
transmitters.  These transmitters control the reactor building ventilation system or the 
SGTS, in order to maintain the secondary containment at a negative pressure.  The 
reactor building provides the secondary means of containment after the primary 
containment.  Only primary containment (specified by Appendix J) is subject to the 
requirements of Type A testing. 
 
The subject lines would, however, be tested as part of the secondary containment 
negative pressure tests. 
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QUESTION 021.49 
 
Closed systems outside containment having a post accident function, become 
extensions of the containment boundary following a LOCA.  Certain of these systems 
may also be identified as one of the redundant containment isolation barriers.  Since 
these systems may circulate contaminated water or the containment atmosphere, 
system components which may leak are relied on to provide containment integrity.  
Therefore, discuss your plans for specifying a leakage limit for each system that 
becomes an extension of the containment boundary following a LOCA, and leak testing 
the systems either hydrostatically or pneumatically.  Also discuss how the leakage will 
be included in the radiological assessment of the site. 
 
 
RESPONSE: 
 
Closed systems outside containment which become extension of the RCPB post-LOCA 
are listed in Table 6.2-21.  Containment leak rate testing of these systems is discussed 
in Subsection 6.2.6.1 and Table 6.2-22.  Leakage limits are established in the Leak 
Rate Test Program to ensure that leakage is maintained within that assumed in the DBA 
LOCA Dose Analysis. 
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QUESTION 021.50 
 
Table 6.2-22 of the FSAR indicates that exemptions to 10 CFR 50 are required for 
certain lines.  However, the nature and the rationale for the exemption are not given.  
Provide this information for the following penetrations:  X-10, 21, 23, 24, 85, 86A&B, 87, 
93 and 218. 
 
 
RESPONSE: 
 
Table 6.2-22 has been updated to show that no exemptions are required for fluid lines 
at the following penetrations: X-21, 23, 24, 85 A & B, 86A&B, 87, 93 and 218.  See 
Table 6.2-22 for nature and justification of exemption requested for penetration X-10. 
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QUESTION 021.51 
 
Based on our review of the information presented in Subsection 6.2.1.1.5 of the FSAR 
and the responses to Questions 021.10 and 021.22, we find that your discussion of 
steam bypass from the drywell to the wetwell for a steam line break to be unacceptable.  
In your response you indicated that the requested information represents a substantial 
resource expenditure, which is unjustified because the information is required only to 
describe the degree of compliance of various systems.  We find this not to be the case.  
The staff's position that was attached to Item 021.11 is intended for implementation on 
all Mark II containments because of its safety significance. 
 
In addition, you stated in your response to 021.10 that Ben C. Rusche's directive to the 
NRC staff dated January 31, 1977 is the appropriate procedure for review of the 
Susquehanna FSAR. It should be noted that the referenced letter concerns 
documentation of departures from the Standard Review Plan.  Question 021.10 was 
forwarded to you specifying our position that the Susquehanna containment should be 
designed to have a steam bypass capability as characterized in Appendix I to Standard 
Review Plan 6.2.1.1.c.  (It should be noted that Appendix I has been previously 
forwarded with Question 021.22 as Branch Technical Position CSB 6-X). Accordingly, 
provide the appropriate discussions, justifications and analyses to demonstrate 
compliance with the Appendix I to SRP 6.2.1.1.c. 
 
 
RESPONSE: 
 
See revised response to Question 21.10. 
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QUESTION 021.52 
 
Section 6.2.1.1.3.2 of the FSAR indicates that the loss coefficient of the vacuum breaker 
was calculated based on actual flow measurements conducted in the manufacturer's 
shop.  Discuss the applicability of the test performed (e.g., flow regime) considering the 
conditions that are expected in the containment when the vacuum breaker is required to 
operate. 
 
Provide a diagram showing the locations of the vacuum breakers relative to the 
downcomer and the floor slab.  Discuss your plan to comply with the requirement (Item 
3.b) of Appendix I to SRP 6.2.1.1.C. 
 
 
RESPONSE: 
 
A. The applicability of the vacuum breaker loss coefficient test is discussed in 

Subsection 6.2.1.1.3.2.2. 
 
B. Figure 6.2-56 shows the vacuum breaker flange connection to the downcomer. 

The location of the vacuum breaker relative to the diaphragm slab is also shown 
in this figure. 

 
C. The degree of compliance with Item 3.b of Appendix I to SRP 6.2.1.1.c was 

discussed in response to Question 021.10. 
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QUESTION 021.53 
 
The response to Item 021.32(4) references system P&ID's which do not show the 
location of the water-seal relative to the system isolation valves; provide a sketch to 
show these elevations for each path where water seals eliminate the potential for 
bypass leakage. 
 
 
RESPONSE: 
 
Figures 6.2-66B, 6.2-66C, 6.2-66D, 6.2-66E, 6.2-66F have been provided to show the 
location of water-seals relative to the system isolation valves.  The elevations, pipe 
quality group and the seismic classification have been provided in the sketches. 
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QUESTION 021.54 
 
The statement is made in Subsection 6.2.3.2.3 of the FSAR that closed systems are not 
relied upon as barriers to eliminate bypass leakage.  It was further stated that isolation 
valves inside or outside the primary containment are considered to limit but not to 
eliminate bypass leakage.  It appears that some of the lines listed in Tables 6.2-15a 
(e.g., RBCCW) have been eliminated as potential bypass leakage paths because of 
either or both of the above mentioned statements.  Provide clarification for this apparent 
discrepancy.  In addition, provide the quality group and seismic qualification of the 
closed systems that are relied upon to eliminate bypass leakage. 
 
 
RESPONSE: 
 
See Subsection 6.2.3.2.3 
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QUESTION 021.55 
 
Item 2 on page 6.2-36a of the FSAR provides justification for elimination of the RWCU 
line (DBA-101) as a bypass leakage path.  Similarly, provide the justification for line 
EBC-104. 
 
 
RESPONSE: 
 
See Subsection 6.2.3.2.3 and Table 6.2-15. 
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QUESTION 021.56 
 
Note 8 in Table 6.2-12 of the FSAR indicates that the valve isolates two piping 
penetrations.  Provide a sketch to show the typical arrangement and discuss how such 
an arrangement meets the General Design Criteria. 
 
 
RESPONSE: 
 
Details have been added to Figure 6.2-44 to show the arrangement of the valves, 
associated with the penetrations to which Note #8 applies. 
 
The General Design Criteria do not forbid the use of a common isolation valve; the 
Criterion met by each of the subject penetrations is listed in Table 6.2-12. 
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QUESTION 021.57 
 
Provide justification for using a check valve outside the containment as a containment 
isolation valve for the following penetrations; X-210, 211, 214, 215, 216 and 217. 
 
 
RESPONSE: 
 
As stated in the response to NRC Question 021.39, the justification for using check 
valves outside containment for the identified penetrations is given in Subsections 
6.2.4.3.3.2 and 6.2.4.3.3.3. 
 
Note that the outside containment isolation valve for penetration X-214 is a gate valve, 
not a check valve. 
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QUESTION 021.58 
 
Item II.6 of Standard Review Plan 6.2.4, "Containment Isolation Systems," requires 
diversity in parameters sensed for initiation of containment isolation.  Provide 
justification for not having diversity in the parameters sensed to initiate isolation of the 
following lines; X-121, 35-B, 208A, 211, 215, 216, 217, 226A and 246A. 
 
 
RESPONSE: 
 
The requested information has been provided in the appropriate subparagraphs of 
FSAR Subsection 6.2.4. 
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QUESTION 021.59 
 
 
With regard to the control rod drive system provide the following information: 
 
(1) The piping integrity test to detect any leakage from the hydraulic control unit; 
 
(2) The type and number of valves and method of actuation on the charging water, drive 

water and cooling water; 
 
(3) The type of indicators available to the operator to indicate any leakage; 
 
(4) Whether the CRD system is vented during the performance of the type A test; and 
 
(5) The proposed Technical Specification limit on leakage through the hydraulic control unit. 
 
 
RESPONSE: 
 
Response to (1) 
 
Prior to shipment, all Hydraulic Control Units (HCU) are hydrostatically tested in accordance 
with the applicable code(s) of construction (Reference Table 3.2-1). 
 
Appropriate portions of the CRD system are ASME Code Class 2, and piping integrity is 
demonstrated in accordance with Section XI of the ASME Boiler and Pressure Vessel Code.  
See the Susquehanna SES Technical Specifications. 
 
 
Response to (2) 
 
The number and types of valves on the charging water, cooling water and drive water headers 
are shown on Dwgs. M-146, Sh. 1 and M-147, Sh. 1. 
 
 
Response to (3) 
 
FSAR Subsection 4.6.1.1.2.4.2 has been revised to include this information. 
 
 
Response to (4) 
 
This information is provided in FSAR Table 6.2-22 Note 20. 
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Response to (5) 
 
There are no Technical Specification limits necessary for the possible leakage from the HCU.  
The design of the CRD system, of which the HCU are a part, is such that a loss of fluid will not 
prevent or inhibit the execution of the system's safety function (i.e., scram) as long as the scram 
accumulator operability is under Tech. Spec. control.  The operational status of the accumulator 
is provided by the instrumentation at each hydraulic control unit which monitors the accumulator 
pressure and the total amount of water which may have collected on the gas side of the 
accumulator due to internal leakage. 
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QUESTION 021.60 
 
The statement is made in Subsection 6.2.4.3.2.1 of the FSAR that the feedwater valve 
is remote manually closed from the control room upon operator determination that 
continued makeup from the feedwater system is unavailable or unnecessary.  We find 
this approach acceptable, however, discuss the information that will be available to the 
operator to alert him of the need to isolate the feedwater, the time when this information 
would become available, and the time it would take the operator to complete this action. 
 
 
RESPONSE: 
 
For response, refer to Subsection 6.2.4.3.2.1. 
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QUESTION 021.61 
 
Question 021.42 requests certain information regarding the containment purge system 
addressed in Section 6.5.3.1 of the FSAR.  Your response to that question and to 
Question 021.11 is related to the containment hydrogen purge system.  Provide the 
information requested in 021.42. 
 
 
RESPONSE: 
 
Subsection 6.5.3.1 has been revised to provide this information.  Refer to this 
Subsection for response to this question. 
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QUESTION 021.62 
 
The response to Question 021.44 does not provide enough justification for the testing of 
certain containment isolation valves in the reverse direction.  Therefore provide the 
following information: 
 
(1) The method by which these penetrations are to be tested and how the leakage 

will be assigned to that penetration (i.e., if test pressure is between the valves 
and the total leakage is assigned to that penetration); 

 
(2) Justification that the isolation valves have similar leakage characteristics in both 

the forward and reverse direction for those penetrations discussed in item a 
above; and 

 
(3) Justification that these testing methods will yield results at least equivalent to the 

case when the valve is tested in the forward direction for any other valves that 
will be tested in the reverse direction. 

 
 
RESPONSE: 
 
See Subsection 6.2.6.3 
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QUESTION 021.63 
 
Provide the rationale for not including leakage from valves identified in Table 6.2-22, 
with notes 14 and/or 26 in the 0.60 La total Type B and C tests. 
 
 
RESPONSE: 
 
Refer to Subsection 6.2.6.3 for response. 
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QUESTION 021.64 
 
Discuss the method by which water seals will be maintained for 30 days following LOCA.  
Specify the quality group and the seismic qualification of all components that are relied upon to 
perform this function. 
 
 
RESPONSE: 
 
The method by which water seals will be maintained for 30 days post-LOCA is discussed in 
Subsection 6.2.3.2.3.1.  The quality group and seismic category of piping relied upon to provide 
a water-seal is shown on the water-seal sketches (Figure 6.2-66 B through F), and the 
associated P&ID's. Refer to Dwg. M-100, Sh. 2 for a key to pipe line numbers. 
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QUESTION 021.65 
 
The statement is made in Subsection 6.2.6.3 of the FSAR that a factor will be applied to 
contaminated liquid to determine the airborne fraction that will be added to Type B and 
C test totals. Provide the methods by which this factor is determined. 
 
 
RESPONSE: 
 
The liquid leakage from tests of lines designed to remain filled with liquid following a 
LOCA will be reported as total liquid leakage.  This is consistent with 10 CFR 50, 
Appendix J (IIIC.3) and the proposed Revision 4 of ANS N274, "Containment Systems 
Leakage Testing Requirements."  A factor to determine the fraction of the leakage which 
becomes airborne cannot be determined with a large degree of accuracy due to the 
uncertainty of the leakage location, the water temperatures, the varying activity levels in 
the leaking water and the dependence on the time after the accident when the leak 
occurs.  The dose effects of liquid leakage from lines designed to be filled with liquid for 
the duration of the LOCA are bounded by the analysis for ECCS system leakage given 
in Subsection 15.6.5. 
 
Subsection 6.2.6.3 has been revised to delete the reference to the factor for determining 
the airborne fraction. 
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QUESTION 021.66 
 
The statement is made in Subsection 6.2.6.5.1.2 of the FSAR that the low pressure test 
to determine drywell to suppression chamber atmosphere bypass area will be 
conducted at each integrated leakage rate test interval.  This approach is unacceptable.  
Our position is stated in Appendix I to SRP 6.2.1.1.C.  Revise the FSAR to indicate 
compliance with our position. 
 
 
RESPONSE: 
 
See revised Section 6.2.6.5.1.2. 
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QUESTION 021.67 
 
With regard to the analysis of hydrogen production and accumulation within the 
containment following a postulated loss-of-coolant accident: 
 
(1) Provide the corrosion rates for the zinc base paint and galvanized steel in this 

environment.  In so doing provide a copy of references 6.2-7 and 6.2-8 for our 
review and discuss the applicability of these referenced data considering the 
environmental conditions that are expected following a LOCA. 

 
(2) The staff is currently undertaking additional effort toward better defining the 

various sources of hydrogen, including zinc-rich paints and organic materials.  
The attached figure depicts the hydrogen generation rates as a function of 
temperature that the staff currently uses for confirmatory analysis.  Provide a 
sensitivity study based on this figure that shows that the hydrogen concentration 
inside the containment will not exceed the acceptance criterion of 4 volume 
percent.  In so doing provide the time the hydrogen recombiner should be turned 
on and the time needed to heat up the recombiner. 

 
 
RESPONSE: 
 
Subsection 6.2.5, "Combustible Gas Control in Containment" has been revised to 
provide the information required by this question.  The zinc-based paint and galvanized 
steel corrosion rates have been provided in Table 6.2-13.  The references requested by 
NRC have been replaced with references to non-proprietary data; thus, they have not 
been supplied.  The heat-up time and the initiation time for the hydrogen recombiners 
are discussed in Subsection 6.2.5.2.  Note the hydrogen recombiners are no longer 
credited in the accident analysis and do not have a safety related function.  The 
equipment is still maintained safety related. 
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QUESTION 021.68 
 
With regard to the secondary containment's functional capability: 
 
(1) Discuss if there is any connection between the Unit 1 and Unit 2 secondary 

containments.  If there is a door that separates the two secondary containments, 
discuss if the SGTS is capable of maintaining a 1/4" water gauge negative 
pressure in the affected unit's secondary containment assuming the door was 
open at the time of LOCA. 

 
(2) Discuss the design provision incorporated to prevent such doors from being 

inadvertently opened. 
 
(3) Discuss the test that will be performed to verify the inleakage assumption and the 

drawdown time for reestablishing -0.25 inches of water gauge following LOCA. 
 
 
RESPONSE: 
 
(1),(2) There is one door on elev. 779'-1" between Unit 1 and Unit 2.  Since this is in 

Ventilation Zone III which is common to both units, it has no effect on secondary 
containment operation. 

 
(3) The test procedure outlined in Subsection 4.6.5.1 of the Technical Specification 

will be used to verify the inleakage assumption and the drawdown time for 
reestablishing -0.25 inches of water gauge following a LOCA.  The difference 
between the simulated and actual LOCA is the absence of heat transferred from 
the drywell head.  This heat is insignificant when compared with that generated 
by operating equipment and lights and can be discounted.  (See FSAR 
Subsection 6.2.3.2.1 for the analysis of the post-LOCA pressure transient in the 
secondary containment.) 
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QUESTION 021.69 
 
The LOCA and SRV related pool dynamic loads that are currently acceptable to use are 
discussed in NUREG-0487.  Table IV-1 of NUREG-0487 summarizes these Mark II pool 
dynamic loads.  By letter, dated February 2, 1979, you indicated on Table IV-1 the 
LOCA related dynamic loads acceptable to the staff that will be adopted for SSES.  
Revise the DAR to incorporate this information and provide the same information for the 
SRV related pool dynamic loads.  For both the SRV and LOCA loads indicate the 
alternative criteria that will be used for each item for which an exemption is proposed, 
and provide references that discuss these alternative criteria. 
 
 
RESPONSE:  
 
The information requested by this question was provided to the NRC by letter dated 
November 2, 1979, identified as PLA-417, from Mr. N.W. Curtis to Mr. Olan D. Parr. 
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QUESTION 021.70 
 
Subsection 4.2.1.1 of the DAR state that the drywell pressure transient used for the pool 
swell portion of LOCA is based on the methodology described in NEDO-21061. 
Subsection III.B.3.a.6 of NUREG-0487 requires that a comparison similar to those 
presented in reference1  be made if the model used is different from the model 
described in NEDM-10320.  We require the model prior to completion of review of the 
pool swell calculations. 
 
 
RESPONSE: 
 
There is no methodology for calculating drywell pressures in the DFFR (NEDO-21061) 
and the DAR does not say that the pressure transient was based on such methodology. 
 
The Mass and Energy Release Report results were used for calculating the drywell 
pressure transient using NEDM 10320 methodology. 
 
 

                                            
1  Reference (1) Letter “Response to NRC Request for Additional Information 

(Round 3 Questions),” to J. F. Stolz (NRC-DPM) from L.J. Sobon (GE) dated 
June 30, 1978. 
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QUESTION 021.71 
 
Subsection 4.2.2.2 of the DAR states that the chugging loads on submerged structures 
and imparted on the downcomers will be evaluated later.  Provide the present status of 
these evaluations and the schedule for your submission of the completed evaluation. 
 
 
RESPONSE: 
 
The calculation of submerged structure loads due to chugging use the improved 
chugging load methodology developed under March II Owners Group Task A16. The 
appropriate design sources are used with the Green's function solution for the SSES 
annular containment to provide the pressure distribution in the suppression pool.  The 
pressure around a structure is integrated to determine the net pressure load on the 
structure.  A description of this methodology and verification is included in the DAR.  
The chugging source used are developed from the pressure time histories provided by 
KWU for the design assessment (see SSES DAR Section 9.5.3). 
 
The downcomer has been assessed for the chugging loads and the results is 
incorporated into the DAR.  The other submerged structures have also been evaluated. 
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Rev. 51, 02/97 021.73-1 

 
QUESTION 021.73 
 
Provide the information previously requested in 020.44 regarding loads resulting from 
pool swell waves following the pool swell process or seismic slosh.  Discuss the 
analytical model and assumptions used to perform these analyses. 
 
 
RESPONSE: 
 
The analytical method of calculating the loads resulting from seismic slosh and the 
assumption used are described in a writeup included in the DAR. 
 



SSES-FSAR 
Question Rev. 52 

 
 
FSAR Rev. 58 021.74-1 

QUESTION 021.74 
 
Provide a list and drawing to identify all piping, equipment instrumentation and structures in 
containment that may be subjected to pool dynamic loads.  In addition, provide drawings to show 
the location of access galleys in the wetwell, the vent vacuum breaker configuration, wetwell 
grating, vent bracing configuration, vent configuration in the pedestal region of wetwell and large 
horizontal structures in the pool swell zone. 
 
 
RESPONSE: 
 
The drawings requested in 021.74 are listed below.  Symbols utilized on these drawings are 
identified on Dwgs. M-100, Sh. 1, M-100, Sh. 2 and M-100, Sh. 3. 
 

LARGE PIPING 

Figure  Title 

021.74 -   1 Reactor Building, Unit 1, Primary Containment, M.S.R.V. Discharge in 
Suppression Pool. 

 -   2 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El. 704'-0". 

 -   3 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El. 719'-1". 

 -   4 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of 
El. 738'-11 1/2". 

 -   5 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of 
El. 752'-2 1/2". 

 -   6 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El. 779'-1” 

 -   7 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Misc. Sections. 

 -   8 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Section C-C. 

 -   9 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El 761'-1". 

 -   10 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Section L-L. 

 -   11 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El. 806'-0". 

 -   12 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Section M-M. 

 -   13 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Misc. Details. 
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FSAR Rev. 58 021.74-2 

 
SMALL PIPING 

Figure   Title 

021.74 -   14 M.S.R.V. Discharge in Suppression Pool, Reactor Building, Unit 1, 
Primary Containment. 

 -   15 M.S.R.V. Discharge in Suppression Pool. 

 -   16 Plant Design Drawing, Reactor Building, Unit 1 Area 26, Plan of El. 704'-0". 

 -   17 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El. 719'-0". 

 -   18 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El. 
738'-11 1/2" Sht. 1. 

 -   19 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El. 
738'-11 1/2", Sht. 2. 

 -   20 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El. 
752'-2 1/2". 

 -   21 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El. 779'-1". 

 -   22 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Misc.  Plan of 
El. 719'-1". 

 -   23 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Misc. Sections 
& Details. 

 -   24 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El. 761'-1". 

 -   25 Plant Design Drawing, Reactor Building, Unit 1, Area 26, Plan of El. 806'-0". 
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FSAR Rev. 58 021.74-3 

 
EQUIPMENT LOCATION 

Figure  Title 

1.2 -   17 Equipment Location, Reactor Building, Plan of Basement, El 645'-0". 

 -   18 Equipment Location, Reactor Building, Unit 1, Plan of El. 670'-0". 

 -   19 Equipment Location, Reactor Building, Unit 1, Plan of El. 683'-0". 

 -   20 Equipment Location, Reactor Building, Unit 1, Plan of El. 719'-1". 

 -   21 Equipment Location, Reactor Building, Unit 1, Plan of El. 749'-1". 

 -   22 Equipment Location, Reactor Building, Unit 1, Plan of El. 779'-1". 

021.74 -   26 Instrument Location Drawing, Reactor Building, Unit 1, Area 26, Plan Below  
El. 704'-0". 

 
 
Figure 021.74-27  (Reactor Building 1&2 Primary Containment-Suppression Chamber Platform) 
shows wetwell grating.  Vent bracing configuration is presented in the DAR, Ammend. #1, Figures 
1-3 and 4-53.  Vent configuration in the pedestal region is not applicable, since Susquehanna SES 
does not have vents in this region.  Also, Susquehanna SES does not have access galleys.  There 
are no large horizontal structures in the pool swell zone. 
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Rev. 51, 02/97 021.75-1 

QUESTION 021.75 

Discuss the applicability of the generic supporting programs, tests and analyses to 
SSES design (i.e., FSI concerns, downcomer stiffeners, downcomer diameter, etc.) 

RESPONSE: 

A complete description of the GKM-IIM test program, test results and evaluation of the 
test data is provided in Chapter 9.0 of the Susquehanna SES DAR.  The GKM-IIM tests 
were structured to be as prototypical of the Susquehanna SES plant configurations as 
was practical.  As such, concerns related to FSI, downcomers stiffness, downcomer 
diameter, etc., are fully addressed. 



SSES-FSAR 

Rev. 51, 02/97 021.76-1 

QUESTION 021.76 

Provide the time history of plant specific loads and assessment of responses of plant 
structures, piping, equipment and components to pool dynamic loads.  Identify any 
significant plant modifications resulting from pool dynamic loads considerations. 

RESPONSE: 

Time history information for LOCA loads can be found in SSES DAR, Section 4.2. 
Similar information due to SRV actuation can be found in SSES DAR, Section 4.1.  In 
addition, the plant specific LOCA and chugging load definition developed from the GKM 
II-M test program can be found in Subsection 9.5.3.  This load definition will be used to
evaluate the conservatism of the DFFR LOCA load definition developed from the GKM
II-M test program can be found in Subsection 9.5.3.  This load definition was used to
evaluate the conservatism of the DFFR LOCA load definition.

Assessment of the piping to pool dynamic loads is completed.  PP&L interprets this 
question as requiring: 

a) Response of piping in the wetwell to pool dynamic time history loads.

b) Response of piping in the drywell, wetwell and reactor building to response
spectra due to SRV and LOCA loads.

Summary of the results of piping analysis has been provided in the DAR upon 
completion of piping analysis in May of 1981. 

Modification of plant design to date 

a) Addition of quenchers
b) Design changes in platform, vacuum breakers, and recombiner Support beams

by raising them out of the pool swell zone
c) Redesign of downcomer bracing system
d) Added 60 reinforcing bars in each suppression chamber
e) Added embedments and anchor bolts in suppression chamber walls and

diaphragm slab.
f) Diaphragm slab reinforcements changed from 45  to 90  to increase uplift

loadings acceptance
g) Significant number of pipe supports added or modified.
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Rev. 51, 02/97 021.77-1 

QUESTION 021.77 

Provide figures showing reactor pressure, quencher mass flux and suppression pool 
temperature versus time for the following events: 

(1) A stuck-open SRV during power operation assuming reactor scram at 10 minutes
after pool temperature reaches 110 F and all RHR systems operable;

(2) Same as event (1) above except that only one RHR train available;

(3) A stuck-open SRV during hot standby condition assuming 120 F pool
temperature initially and only one RHR train available;

(4) The Automatic Depressurization System (ADS) activated following a small line
break assuming an initial pool temperature of 120 F and only one RHR train
available; and

(5) The primary system is isolated and depressurizing at a rate of 100 F per hour
with an initial pool temperature of 120 F and only one RHR train available.

Provide parameters such as service water temperature, RHR heat exchanger capability, 
and initial pool mass for the analysis. 

RESPONSE: 

The Susquehanna unique SRV mass and energy release analysis is presented in 
Appendix I of the DAR. 



 

   

         
   

         
         
       

          
       

 

          
         

       
      
   

        
        

       
         

        
         

         
         

       
    

      



 

    

        
    

        
         

        
         

    

 

 

 

 

      
       

        
         

       
       

    

        
           

    

        
      

        

       
          

           
         

     

           
          
        
          

 

   



 

  

            
        

    

           
         

          
            

          
        

         
         

       
  

       
          

          
        

          
         

 
           

         
          

        
    

           
       

         
 

 

         
        
           

          
  

        
        

           
        

        
 

          
        

       
 

     



 

  

          
       
          
        

 

         
   

    



 

  

        
            

          

 

        
 

      



 

   

          
        

  

        
         

        
       

    



 

  

          
         

         
          

       

         
          

   

 

          
          

    

 
 

  

 
   

   

 
 

 
 

 

   
    



 

    

         
         

   

 

   

    

     



 
   

  

                
                

               
     

                  
             

 

                 
             

       

              
 

    



 
   

  

       

                

             

         

             
               

          

             

 

      

    

    

               

       

    



 

  

          
     

 

          
     

     



 

  

        
       

       
         

           
           
          

          
   

 

            
          
       

      

       
        

       
    

         
         

       
       

    



 

  

    

        
      

          
       

            
         

 

             
       

       
       

    

 

            
      

         
     

    



  

      
    

    

 

     
   

        
          

 

       
 

         
        

        
      

   

    



 

  

         
        

       

    

         
  

        
        

       

         
       

      
     

      

        
       

 

 

           

           

    



 

  

                
        

          
           

      

 

        
      

         
    

    



 

  

        
        

            
          

       
     

 

       
          

         
           
          

     

           
           

           
          

      
         

         
   

          
         

          
    

           
        

       
          

           
          

         
         

          
             

         
            

         
           

           
         

        
   

    





 

  

                
          

           
       

            
 

 

           
         
         

 

           
        
  

           
         

    



 

  

          
       

    

 

        

    



 

  

        
         
          

        
         

          
          

         
        

          
         

   

 

         
        

        

    



 

  

              
        
         

         
        
 

            
 

 

          
         

         
           

         
      

    



 

  

          
           

       
         

 

           
          

            
           

         
          

       
           

            
         

          
     

          
         

          
          
        

         
     

    
    
      
       
        

 
       

    
       

    
       

   
        

        
     
      
     

    



AutoCAD: Figure Fsar 032_11_1.dwg

FSAR REV.65

FIGURE 032.11-1, Rev 47

ADS VALVE CONTROL

SUSQUEHANNA STEAM ELECTRIC STATION
UNITS 1 & 2

FINAL SAFETY ANALYSIS REPORT
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SSES-FSAR 
Question Rev. 47 

FSAR Rev. 64 032.22-1 

QUESTION 032.22 
 
The standby liquid control system (SLCS) is designated as a special safety system in the SSES 
design.  To assure that availability of the SLCS, you have provided two sets of the components 
required to actuate the system in parallel redundancy.  However, our review indicates that you 
have not provided redundant heating systems and the heating equipment supplied is not 
powered from an emergency bus under normal conditions.  The staff has concluded, therefore, 
that the statement in FSAR Section 9.3.5.3 that a "single failure will not prevent system 
operation" is not true.  Provide a modified design of the SLCS which satisfies the single failure 
criterion or justify the present design. 
 
 
RESPONSE: 
 
Regulatory Guide 1.70 identifies the SLCS as a safe shutdown system having a safety-related 
classification.  Safety-related systems provide the actions necessary to assure safe shutdown of 
the reactor, to protect the integrity of radioactive material barriers, and/or to prevent the release 
of radioactive material in excess of allowable dose limits.  However, the system fails to meet all 
the requirements of a safety-related system in that SLCS is not designed for the single active 
component failure criteria.  A function of the system is to inject boron to the suppression pool via 
the SLC System to maintain basic pH in the suppression pool in order to minimize re-evolution 
of iodine from the suppression pool in the event of a Loss of Coolant Accident (LOCA).  This 
function adds additional importance to the system’s performance. 
 
The NRC has provided review guidelines for the SLC system that do not meet single failure 
criteria or that are not of the expected quality (safety related).  To demonstrate that the SLC 
System is able to perform its AST (10 CFR 50.67) function (injection of sodium pentaborate into 
the suppression pool), the System should satisfy, as a minimum, the recommended guidelines 
listed below (NRC review guidelines).  Meeting these criteria, demonstrates reasonable 
assurance of the quality of the SBLC System.  These guidelines are as follows: 
 
a) The SLC System should be provided with standby AC power supplemented by the 

emergency diesel generators.  
 
b) The SLC System should be seismically qualified in accordance with Regulatory Guide 

1.29 and Appendix A to 10 CFR Part 100. 
 
c) The SCL System should be incorporated into the plant’s ASME Code ISI and IST 

Programs based upon the plant’s code or record (10 CFR 50.55a). 
 
d) The SCL System should be incorporated into the plant’s Maintenance Rule program 

consistent with 10 CFR 50.65 
 
e) The SLC System should meet 10 CFR 50.49 and Appendix A (GDC 4) to 10 CFR 50. 
 
An extensive validation of NRC guidelines for the SBLC system of components that do not meet 
single failure criteria or that are not of the expected quality (safety related) provides reasonable 
assurance of the System’s ability to support its original and the pH controlling functions. 
 
 



SSES-FSAR 
Question Rev. 47 

FSAR Rev. 64 032.22-2 

Subsection 9.3.5.3 discusses the consequences of a loss of the tank heaters or suction piping 
heat tracing.  Note that, as stated in Subsection 7.4.1.2.2, the tank heaters receive power from 
the standby a-c power supply bus C (Division I).  The design has been changed to provide 
Division I standby a-c power to the heat tracing circuit as well. 
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QUESTION 032.74

For the PCRVICS, a large number of inconsistencies, errors, omissions, and conflicts
were noted between the descriptions (7.3.1.1a.2), the analyses (7.3.2a.2), the functional
control diagram (Figure 7.3-8) and the elementary diagrams (791E401AE, 791E414AE,
and 791E425AE). Some examples follow:

1) The FSAR (7.3.1.1a.2.4.1.1.1) indicates four level switches with two sets of
contacts each - one set of contacts for low level and one set for low low (lower)
level. Also, a single pair of reactor vessel pressure taps for each pair of switches
was indicated. Figures 5.1-3b and Figure 7.3-8 and elementary diagrams
791E401AE and 791E414AE show two sets of four each level switches - one for
low level and one for low low level. Figure 5.1-3b also shows the low level and
low low level switches connected to difference pressure taps.

2) The FSAR (7.3.1.1a.2.4.1.1.1) indicates that the low low water level signal
isolates the MSIVs, the steam line drain valves, the sample lines, and "all other
NSSS isolation valves." Further review of the FSAR text, figures, and elementary
diagrams shows low low water level only isolates the MSIVs, steam line drain
valves, and the sample lines. No "other NSSS isolation valves" could be found
that were actuated by the low low water level signal.

3) The FSAR indicates the PCRVICS instrumentation and control subsystems
include: (10) main steamline - leak detection; (12) reactor water cleanup
system - high flow, (14) reactor core isolation cooling system - high flow, and
(15) high pressure coolant injection system - high flow. The remaining text does
not discuss these items nor were they found in the elementary diagrams or
figures.

4) The FSAR (7.3.1.1a.2.4.1.9) indicates that RWCU system high differential flow is
sensed with "two differential flow sensing circuits" and the analyses section
indicates the PCRVICS complies fully with the single failure criteria. The RWCU
P&ID and the elementary diagrams show only one high differential flow
instrument consisting of three flow transmitters driving a single summer which, in
turn, drives two alarm units (one for each of the two trip channels). This
arrangement does not meet the single failure criteria.

5) Elementary diagram 791E401AE shows a device (dPIS G33-NO44A) labeled
"High Diff Flow" in addition to the device in 4) above. N044A appears as a
differential pressure switch in the RWCU P&ID. No other reference to this device
could be found in the text or elementary diagrams.

6) The text states "RWCU system high differential flow trip is bypassed
automatically during RWCU system startup." No information on this bypass
could be found in the text or elementary diagrams (791E401AE or 791E423AE)
or in the various analyses in Section 7.3.2a.2.
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7) The text indicates "main condenser low vacuum trip can be bypassed manually
when the turbine stop valve is less than 90% open." Elementary diagram
791E401AE and the response to Q032.33 shows that "reactor low pressure" is
also required to allow this bypass. No other information on this "reactor low
pressure" permissive, including the setpoint, could be found in the FSAR.

8) The FSAR (7.3.1.1a.2.5 and 7.3.1.1a.2.11) mentions a "high differential
pressure" signal used for RWCU isolation. No other information could be found
on this signal either in the text or the elementary diagrams.

9) The FSAR (7.3.1.1a.2.11) mentions "high temperature downstream of the non-
regenerative heat exchanger" as a RWCU isolation signal. Elementary diagram
791E401AE also shows this signal, but only shows a single instrument, which
does not meet the single failure criteria. This isolation signal is not discussed,
described, or justified in the text or the analyses.

10) Elementary diagram 791E401AE also shows a single SBLC system isolation
signal that does not meet single failure criteria. This signal is also not discussed
in the text or the analyses.

11) Elementary diagram 791E401AE shows an RHR isolation for "Excess Flow" and
"High Reactor Pressure". No information could be found on these signals in the
text or analyses.

12) The text indicates that RWCU and RHR systems high area and differential
temperature subsystems have "no automatic bypasses." Elementary diagram
791E401AE shows a manual bypass switch for this sybsystem. The text also
says that the main steamline low pressure and the condenser low vacuum
bypasses are the only bypasses in the PCRVICS.

13) The text indicates that the main steamline high radiation system has bypasses on
the individual instruments that are not described in the FSAR or included in the
analyses (7.3.2a.2).

Amend the appropriate document(s) to fully and accurately describe the PCRVICS
instrumentation and control systems actually installed at Susquehanna. Amend the
PCRVICS analyses presented in Section 7.3.2a.2 to agree with the systems discussed
in the text and shown in the figures and elementary diagrams.

For the bypasses, fully describe the justify all manual or automatic bypasses associated
with any PCRVICS subsystem and include all bypasses in the various Section 7.3.2a.2
analyses. Include a description of how all bypasses are annunciated. Also, review the
complete PCRVICS descriptions and analyses given in the FSAR and the figures and
elementary diagrams. Verify that these documents accurately describe the systems
actually installed at Susquehanna.
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RESPONSE:

1) Subsection 7.3.1.1a.2.4.1.1.1 has been amended to indicate one set of four level
switches is for low level and a second set is for low low level. There is one
common and two variable leg pressure taps for each pair of two water levels.

2) Subsection 7.3.1.1a.2.4.1.1.1 has been modified to read; "the second (and
lower)......isolation valves and other selected isolation valves. Isolation valves
and their initiating signals are shown in Table 6.2-12." The Nuclear Boiler FCD
and NS4 elementary diagram will be modified to remove drywell pressure as an
initiating signal from the RHR isolation valves, except the Radwaste discharge
valves and the heat exchanger valves. Drywell pressure as an initiating signal
will also be removed as an input to the RWCU valves. In addition, level 3 (low
level) isolation will be changed to level 2 (low low level) for all valves except the
RHR and TIP. These changes to the PCRVICS initiation signals and set points
have no impact on safety. They have been implemented as a plant availability
feature i.e. to reduce inadvertent containment isolation during plant transient
events. The PCRVICS FCD and elementary diagram has been updated to
reflect these changes.

3) Main steamline leak detection is discussed in Subsection 7.3.1.1a.2.4.1.12. RCIC
high flow and HPCI high flow are discussed in the response to Question 032.55.

4) The single failure criterion applies at the system (RPS) or function (ECCS) level
and not at the signal input or channel level. The RWCU isolation valves will
receive a system isolation signal from the space temperature trip channels and
high flow signal described in (5) below if a breach occurs in the RWCU system
RCPB and the flow summer failed. Single failure of the summer will not preclude
RWCU system isolation.

5) G33-NO44A and B provide an RWCU system isolation signal on high flow in the
suction line. A revised discussion is contained in Subsection 7.3.1.1a.2.4.1.9.

6) Subsection 7.3.1.1a.2.4.1.9.6 has been modified to stated that the RWCU
system high differential flow trip is bypassed during RWCU system startup by a
time delay.

The time delay will not affect RWCU System RCPB isolation. When the RWCU
system is initiated a high differential flow will exist between the inlet and outlet
flows and initiate system isolation and prevent RWCU operations. The time
delay bypasses the flow signal until the system loop flow is established.

7) See revised Subsection 7.3.1.1a.2.4.13.6
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8) See revised Subsections 7.3.1.1a.2.5 and 7.3.1.1a.2.11 which use the term
"high flow" which is now described per part (5) above.

9) The subject signal is a system trip signal, not a containment isolation signal.
See the response to part 4 and see Subsection 7.7.1.8.2.2(1) and 7.7.2.8.1 for
coverage of this signal.

10) The signal is required for SLCS operation and is not a containment isolation
signal. The RWCU System will be manually shutdown, if standby liquid injection
is required, to prevent boron loss to the RWCU system. See response to part 4
and see revised Subsection 7.4.1.2.5.1 to cover the need for manual isolation of
RWCU.

11) Excess flow is discussed under the Leak Detection System, in Subsection
7.6.1a.4.3.5.3. High reactor pressure is discussed under High Pressure/Low
Pressure System Interlocks, in Subsection 7.6.1a.3.3.1.

12) The text in Subsections 7.3.1.1a.2.4.1.10.6 and 7.3.1.1a.2.4.1.11.6 is referring to
operating bypasses, which are the subject of discussion in Subsection
7.3.2a.2.2.3.1.1.2.

The Manual Bypass Switches are shown on the Leak Detection Elementary
Diagram for RWCU and RHR. These switches actuate the system in test
annunciator. Test and maintenance bypasses are also discussed in Regulatory
Guide 1.47 conformance (see Subsection 7.3.2a.2.2.1.5).

13) Subsection 7.3.1.1a.2.4.1.2.5 discusses bypasses and states that there are no
operational bypasses provided with the Main Steamline High Radiation
Monitoring Subsystem. The individual log radiation monitors may be bypassed
for maintenance or calibration by the use of test switches on each monitor.
Bypassing one log radiation monitor will not cause an isolation but will cause a
single trip system trip to occur.



 

  

        
         

         
         

      

 

    

    



 

   

   

           
                

          

 

            

            
                

               
                

              
               

              
     

                
                

              
            

    



 

  

        
        

       
          
  

         
       

       
         

         
        

 

       
       

          
       

        
        

       
          

    

         
       

        
         

       
       

        
  

 

     

           
       

 

        
         

        
   

 
     

   

    



 

  

           
          

           
            
          

             
            
          

            
          

           
    

 

           
      

            
           
           

         
          

           
       

           
           

         

           
        

           
           

             
       

         
           
 

        
           

           
 

         
            

             
            

           
         

    



 

  

         
     

           
      
          

       
       

       
          
         

          
       
          

        
         

         
         

   

         
        

            
     

             
         
          
          

            
           

     

        
        

          
         

        
        

  

         
       

         
      

        
         

        
         

    



 

        
         

  

         
      

         
      

        
         

      
        

         

 

         
       

   

           
        
          

        

        
         
          

    

     

                  
        

     

     

     

           
 

         
 

    



 

  

         
 

         
      

        
        
          

 

          
          
         

       
        

     

         
         

        
           

      

 

         
      

        
         

         
          

           
          

          
         

      

        
        

       
        

        
        

       
        

      
         

   

    



 

   

  

             
 

                    
         

               
               

    

              
    

                
                 

   

                
                

   

              
              

             
              

             
              

            
 

 

      
          

              
     

      
      

             
    

            
           

           

    



 

  

         
        

         
          

         
          

          
          

      
  

 

    
         

 

    



 

  

         
        

            
        

            
      

 

         
        

         
  

        
 

    



 

  

        
       

         
           

 

 

               
        

 

        
  

    



 

  

         
 

        
        

        
        

   

            
        

     

        
        

       
         
    

  
 

 

 

     
      

       
       

      
       

     

         
         

        
       

      
       

        

         
 

    



 

  

         
         

          
        

    

           
         
       

        
          

    

      
         

           
           

   

       
         

         
         

          
         
        

         
          

         
         

       

 

          
         

        
     

     

            
       

         
      

        
          

    



 

        
      

  

           
         
          

       
      

             
       
        

        
  

     

         
          

    

          
         

        
          
        

            
  

         
 

    

          

        

          
        

         
        

        
     

    



 

  

          
         

 

            
        

        
        

  

        
       

       
       
 

           
        

          
            

        
         

       
       

           
       

        
     

           
          

        
    

          
         
     

           
           
         

       
        

         
       

    



 

 

 

          
     

  

              
        

      
      

          

           
         

    

            
        

         
      

           
 

           
         
    

         
         

             
        

       
          

        
          

 

        
      

                         
          

  

    



 

  

         
          

           
       

         
     

          
         

      

         
        

      

 

        
       

           
         

      
       

          
         

         
         

         
          

       
        

         
       

        
       

       
       

       
       

        
          

       
        

       
        

        
         
       

    



 

        
         

        
      

      
       

       
       

  

    



 

  

         
           

           
         

       

 

            
         

       
        

           
   

    



 

  

         
          

      

 

           
        

         
          

          
          

           
    

         
           
           

       

    



 

  

            
         

         
        

        
           

         
         

      

 

        

    



 

  

         
           
           

            
         

         
          

        

 

         
          

           
          

         
          
          

         
        
        

         
      

      

         
            

        
       
       

         
              

        
   

      

          
         

            
           

          
          

      

    



 

  

         
        

 

           
       

         
        

       
         

         
       

 

        
        

          
      

         
       

       
        

        
        
        
       

 

          
     

        
       

        
       

          
      

      
         

          
      

         
        

       

    



 

             
         

         
        

        
          

           
         

        
       

          
        
     

        
       

          
   

    



 

  

           
              
           

          
          

            
  

          
            
          

           
          

         
      

 

           
            

          
        

 
 
 
 

 
 
 
 

    



 

  

           
          

           
           

 

 

              
         

    



 

  

         
           
         

         
          

          
          
          

         
   

 

         

    



 

  

        
         

   

  

         
        

      
        

      
         

         
       

         
      

        
            

        
        

          
    

  

           
        
         
      

          
         

         
           
      

           
       

     

 

  

          
        

         
           
         

       
        

    

    



 

        
         

     
        

      
           

     
        

          
 

      
   

  

                   
 

          
        

           
       

        
        

      
    

        
             

            
          

         
          

        
         

        
        
       

          
    

          
       

        
         

        
         
         

         
       
        

       
      

         

    



 

         
     

      
         

        
     

     
  

    



 

  

           
           

          
          
         

        
        
             

         
           

          
          

        
         

             
         

         

 

             
          

          
     

    



 

  

         
     

        
         

           
             

        
           

   

          
           

          
         

         
     

            
          

       
     

           
           

        
          
         

 

       
         

         
 

      

      

    



 

  

            
          
           

           
         

           
          
           

           
          
         

         
        

   

 

                    
        

         

    



 

  

        

             
         

         
         
   

          
         

          
         

       
        

         
            

       
          

            
           

          
          

          
     

 

          
        

         
          

           
       

         
          

          
           

          
           

        
   

    



 

 
  

   

   

  

  

  

       

           
         

         
          
          

   

          
       

         
        
      

    



 

  

            
        

         
         

        
         

            
  

 

         
 

    



 

  

        
        

         
       
          

        
  

          
        

         
         

         
       

 

         
         

         
     

        
            

   

              
       

          
         

    



 
   

  

                
              

               
                 

              
              

                
                 

              

                
              
            

               
               

            
           

             
              

              
    

              
    

             
           

               
       

               
   

             
             

        

    



 
   

 

                
    

    



 

  

        
         

     

  
    
    

      

      
       

      
       

      
   

         
        

    

   
   
   
     
   
        

    
          

           
  

  
    
     
  
   
  
     
  
   
  
  
   
     
  
  
  
   

    



 

 

           
         
          

        
       

 

        
        

        
  

    



 

    

          
           

          
         

    

           
       

       

          
   
      

          
     

       
 

 
         

         
          

   

    
 
 
 

  
       
    

    
  

      
   
    
  
    

    
  

    
 
 
 
 

    



 

    
     
  
     

     
        

       
   

         
       

          
    

   
 

 

 

 

 

   

  

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    

 
  

   
 
 
 
 
 
 

  
   

 
 

 
 

  
  

   
 

   

 

      
       

     
  

 



 

 

 

    

       
      

  

     

    

  

       
      

     
    

    
      

     

    

    

  

       
       

      
 

        
      

     

       
 

    

   

 
 
 

    



 

    

   
 
 
 
 
 

      

   

  

  

    
 

   

      
      

       
  

    



 

  

   

        
     

        
        

         
        

        
 

        
     

         
    

        
  

 

          
       

    



 

  

      
 

          
         

        
      

         
         

        
         

 

        
        

       
          

       

       
         

         
           

         
        

  

    



 
   

  

            
                
              

               
             

   

                 
             

 

               
            

  

              
        

            

           
           

           
          

            
            

 

         
            

     

           
        

       

         
        

         
        

              
             

              
             

    



 
   

            
      

                
                

         
        

               
       

             
             

            
              

            
           

       

             
             

    

               
          

          
             

   

              
              

 

              
           

         
        

            
      

               
          

          

                
            
             

              
             
             

           
      

    



 
   

 

                     
       

                
              

             
           

               
              

      

            
           
          

 

         

              
            
            

             
      

           

               
               
           

              
     

       

              
               

            
      

                
            

  

   

             
            

            
           

 



   

   

 

            
      

            

             
            

          

        

               
                

              
           

              
            

              
  

           
        

     

              
             

          
  

                 
          

           
       

               
              
            

              
           

            
             
         

           
            

 

             
             

             
            

 



 
   

  

           
        

           
           
           

             
            

             
        

               
          

               
              
              

              
                

           
              

       

            
                  
               

            
       

                 
               

              
                

         
 

        

             
           

           
           

   

             
             

            

             
              

    



 
   

            
 

      

              

      

              

   

           

   

    



 
 

 
 

 

 

 
 

 
 

 
 

   

  

     

    
   

  

    
  

  

   
   

  
 

   
   

    
 

   
   

   
  

    
    

   
 

   
   

 

 
 

 
 

 

 

 
 

 
 

 
 

  

  

 
 

  

  

  

  

 



 

  

         
         

      

 

  
  

   

  

 

   



 

  

             
        

            
           

         

 

        
  

    



 

  

          
          
         

       
        

        
          

   

 

     

    



 

  

            
         
          

               
  

 

       
  

    



 

  

          
        

          
         

           
          

       
       

           
          

           
         

         
          

 

        
  

    



 

  

            
        
        

         
          

   

 

        
         

  

    



 

  

           
        

          
      

 

        
          

      
       

          
         

       
     

        
        

         
       

        
        

       
        

           
         
        
           

         
          
   

    



 

  

         
        

           
         
          
     

 

        
           

         
          

        
         

        
        
         

         
          

              
         

          
      

    



 

  

         
          

         
          

        
            

      

 

          
          

           
   

         
        

        
         

        
         
        

 

          
          
         

           
          

          
         
   

         
           

          
             
          

           
         

            
          

          
          

           
           

      

    



 

         
           

        
        
           

        
           
           

       
  

    



 

  

          
         

           
          

 

 

          
         

       
          

          
            

           
           

           
          

           
         

         

          
         

         

       
          

        
           

       
          

    

    



 
   

  

                  
 

 

            

    



 

  

       
         

         
  

 

        
 

    



 

 

  

          
         

           
           

   

 

       

    



 

  

          
         
 

          
             

        
        

            
   

           
         

    

 

            
     

    



 

 

  

           
          

            
  

 

        
 

    



 

  

           
            

         

 

           
 

    



 

  

            
           

        

            
           

            
          
            

          
           

         
    

 

         
  

    



  
   

  

               
             

 

            
  

    



 

  

         
        
         

              
         

           
          

         
       

            
        

        
        

         
         

       

         

 

            
     

    



 

  

          
            
          

   

 

          
           

     

    



 

  

          
         

         
         

        
 

 

           
 

    



 

  

            
        

          
    

 

       

    



 

  

          
          

         
        

           
           
   

 

          
        
         
        

        
          

         
         

       
          

          
         

       

        
         

          
        

         
        

         
       
            

        
         

         
         

           
          

          
    

    



 

  

           
           
         

        
        

         
   

 

          
        

        
          

         
         

        
          

          
         

           
 

         
         

        
            

           
         
              
            

          
           

          
          
            

           
         

             
          

         
         

       
            

          
    

    



 

       
          

          
         

          
          

           
         

           
            

         
         

          
          

          
         

          
        

        
           

           
          

         
          

         
           
        

    



 

  

       
        

       
  

          
         

         
      

        
           

          
         

    

        
        

         
         

       

       

     
     

 

        
        
           

       
       

 

         
     

         
      

       
         

          
   

 

       
     

    



 

  

         
           

         
          

          
        

          
       

 

          
  

    



 

  

         
           

          
          

     

 

       

    



 

  

         
         

        
         

      

          
        

       
         

          
          

         
         

           
         

         

 

       

    



 

  

         
        
         
           

        
         

 

           
 

    



 

  

              
          

            
           

            
             

           
    

          
           

           
            

 

           
 

    



 
    

  

                
                

                
                 

               
               

             
                

 

                 
  

    



 
    

  

                  
             

                    
                 

             

 

                 
  

    



 

  

           
          

          
          

          
     

 

        
           

          
        

          
         
           
         

         
         
           

         
            

         
      

            
         

       
        

        
          

    

    



 

  

          
         

         
           

           
           

           
           

         
     

 

       

    



SSES-FSAR
Question Rev. 53

FSAR Rev. 65 040.41-1

QUESTION 040.41

Discuss the precautionary measures that will be taken to assure the quality and reliability of the
fuel oil supply for emergency diesel generator operation. Include the type of fuel oil, impurity
and quality limitations as well as diesel index number of its equivalent, cloud point, entrained
moisture, sulfur, particulates and other deleterious insoluble substances; procedure for testing
newly delivered fuel, periodic sampling and testing of on-site fuel oil (including interval between
tests), interval of time between periodic removal of condensate from fuel tanks and periodic
system inspection. In your discussion include reference to specific industry (or other standards
which will be followed to assure a reliable fuel oil supply to the emergency generators.

RESPONSE:

Discussion included in Section 9.5.4.4 of the FSAR.



 

  

          
           
          

       

 

       

    



 

  

           
            

          
        

 

        

    



 
   

  

                
                

                
              

                     
        

 

              
            

               
              

                 
      

               
               
               

               
        

    



 

  

          
          

          
       

 

           
            

         
          

          
        

        
          

          
           

           
 

 

     

    



 

  

          
         

           

 

      

    



 

  

          
          

            
          

         
           

           
          

          
       

       

 

       

    



 

  

         
          
         

        

 

        

    



 

  

          
         

         
          

 

      

    



 

  

        
       
         

        
        

 

       

    



 

  

       
          

          
           

 

       

    



 

  

         
         

         
         

        
       

 

       

    



 

  

          
         

          
       

 

 

         

    



 

  

           
       

          
       
       

          
          

          
          

        
        
         

         
          

          
           

          
        

           

 

          
   

    



 

  

           
           

          
       

        
         
 

 

       

    



 

  

         
          

 

        
 

    



 

  

         
         
       

 

        
 

    



 

  

         
        

         
         

         
           

         
           

        
           

 

           
    

          
             

          

            
  

      

            
         

        
     

     
        

     

           
          

      

         
         

         
    

          
          

         
      

            
    

    



 

          

       

        

 

    



 

    

          
           

         
          

    

 

      

    



 

  

           
         

          
        

 

      

    



 

  

          
        
    

 

      

    



 

  

             
          

            
             

            
         

           
          

         
      

 

            
           

         
          

         
          

            
  

             
            

          
        

         
           

          
           

         

    

 

 

 
 



 
   

  

                 
                  

           

              
                   

          

                  
                
            

                   
                

                  
     

 

             
                  

  

              
                  

                
           

                 
                

                
            

         

               
                     

 

               
                  

              
  

               
              

       

    



 
   

                  

               

                

    

                

      

                  
           

                 

                 

               

                     

      

    



 

  

           
        

      

       

       

 

    

    



 

  

        
        

       
          

         
   

          
          

        
           

           
      

 

         
         
         

   

        
      

     

       
     
    
    
     
   
         
        

   

         
       

         
          

          
      

         
         
     

    



 

         
          

        
  

          
           

     

    



 

  

           
            
            

      

 

           
  

    



  

  

 

  

            
         
         

        
          

            
        

          
             
           

         
         

           
         

      
          

    

 

             
    

    



 

  

        
 

           
         

         
        

     

 

          
        
         

         
            

       
          

         
      

    



 

  

           
           
         
          

    

 

    

    



 

  

         
          
            

         
         

      
    

          
        

      

          
         

        
         

         
        

       

 

    

    



 

  

            
         

           
        

         
  

 

    

    



 

  

        
        

        
        

         

          
           

           
           

            
 

        
         

 

 

         

    



 

  

         
           

            
           

             
   

 

    

    



 

  

          
         

        
        

           

           
        

  

            
      

              
          

        
      

 

    

    



 

  

            
      

        
         

      
       
         

        
        

 

 

    

    



 

  

        
          

        
           

          
          

         
            
            
        
         

  

          
           

        
        

 

    

    



 

  

       
  

            
        

          
   

           
      

         
          
            

        
 

        
         

         
         

         
           

          
        

 

       

    



 

  

        
         

         
        

           
     

 

   

    



 

  

          
          

         
            

             
         

        

           
           

         
             

           
           
          

            
          

          
   

            
         
        

 

        
     

    



 

  

          
        
            

          
       

 

         
    

    



 

 

  

          
         

        
         

         
         

       
        

        
      

      
      

      

          
         
        

        
          

   

         
   

 

    

    



 

  

         
           

       
         

       
         

 

        
     

          
           

       
         

        
        
        

          
         

        

        
      

       
        

      
        

     

        
       

      
      

        
        

        
         

      
        
         

         
          
     

          
          

         
        

    



 

        
         

          
          

        
      

          
         

           
          

 

 

   

 

 

      
          

      
         

         
           

      
       

 

   

        
       

        
       

         
      

       
      

   

  

       
       

       
       

     
     

       
       

      
        

    



 

 

         
      

      
      

 
    

  

      
        

        
       

  

    



 

  

          
        

       
       

          
         

           
         

   

          
            
         

        
         

       
      

 

         
       

      

          
         

        
           

           
         

         
           

        
      
        

         
         
         

        
         

          
        

         
 

         
      

           
        

    



 

          
       

        
      

         
       

        
  

    



 

  

           
        

           
           

          
       

          
            

            
          

           
          

      

      

 

    

    



 
   

  

                
                

    

        

        

                
                 

     

                   
              
               
               

            

            

 

                
      

  

    



 

  

          
          

           
          

          
    

 

    

    



 

  

            
           

         
        

 

           
         

         
           

        
 

 

    

    



 

  

          
          

       

          
         

        
          

         
   

 

          
         
        

         
 

          
          

       
            

        
          

    

          
         

 

    



 

  

         
          

           
         

        

            
          

         
           

             
         

           
   

           
          

         
         

          
     

         
          
         

   

 

    

    

  



 

  

         
           

         
        

          
          

           
           

       
 

           
            

          
         

         
       
          

         
       
         

       

        
        

         
          
         

          
           
            

        
           
    

          
       

 

           
          

          
            

          
           
   

    



  

 

           
         

           
         

         
         

         
          

         
            

          
           

   

    



 

  

           
           

          
   

 

    

    



 

  

          
          

       
         

        
       
           

        
          

          
        

          
         

          
          

        
        

          
        
          

 

    

    



 

  

           
            

          
           

          
             

           
          

         
          

         
      

 

         
         

          
          

            
          

           
         

          
         

          
          

           
          

         
         

         
         

       
            

           
           
       

         
         
 

 

    

    



 

  

         
           

       
         

       
          

        
         

       

        
           

         
            

    

 

    

    



 

  

     

    



 

  

     

   



 

  

     

   



 

  

     

    



 

  

     

    



 

  

     

    



 

  

     

    




