
REGULATORY INFORMATION DISTRIBUTION SYSTEM (RIDS) 
DISTRIBUTION FOR INCOMING MATERIAL -:2 70/287 

REC: REID R ORG: PARKER W 0 DOCDATE: 06/19/78 
NRC DUKE PWR DATE RCVD: 06/23/78 

DOCTYPE: LETTER NOTARIZED: NO COPIES RECEIVED 
SUBJECT: LTR 1 ENCL 40 
RESPONSE TO NRC LTR DTD 05/18/78...FORWARDING ADDL INFO CONCERNING THE 
CONCEPTUAL DESIGN OF THE SAFE SHUTDOWN SYSTEM AT SUBJECT FACILITY.  

PLANT NAME:OCONEE - UNIT 1 REVIEWER INITIAL: XJM 
OCONEE UNIT 2 DISTRIBUTER INITIAL:p 
OCONEE - UNIT 3 

**+++++++++++++** DISTRIBUTION OF THIS MATERIAL IS AS FOLLOWS ********** ** 

NOTES: 
1. M. CUNNINGHAM - ALL AMENDMENTS TO FSAR 'AND CHANGES TO TECH SPECS 

GENERAL DISTRIBUTION FOR AFTER ISSUANCE OF OPERATING LICENSE.  
(DISTRIBUTION CODE A001) 

FOR ACTION: BR CHIEF ORB#4 BC**W/7 ENCL 

INTERNAL: EG FILE /ENCL NRC PDR**W/ENCL 
/2 ENCL OELD**LTR ONLY 

HANAUER**W/ENCL CORE PERFORMANCE BR**W/ENCL 
AD FOR SYS & PROJ**W/ENCL ENGINEERING BR**W/ENCL 
REACTOR SAFETY BR**W/ENCL PLANT SYSTEMS BR**W/ENCL 
EEB**W/ENCL EFFLUENT TREAT SYS**W/ENCL 
J. MCGOUGH**W/ENCL 

EXTERNAL: LPDR'S 
WALHALLA, SC**W/ENCL 

TIC**W/ENCL 
NSIC**W/ENCL 
ACRS CAT B**W/16 ENCL 

DISTRIBUTION: LTR 40 ENCL 39 CONTROL NBR: 781740101 
SIZE: 1P+17P 

******+**+****+***+++******+*+*++** THE END *+****+++++*+++***************



DDC MONTHLY ACCESSION LIST 

U/U1//8 -. 1 U/5dU7/ 
FILE LEVELS DOC* DATE 

-------------------------------

50-250 FLORIDA POWER AND LIGHT COMPANY TURKEY POINT #3 
50 04/05/78 ACCESSION NBR: 77311-0332 TASK NBR: 

2-50 DCUMENT TYPE.M EMU FICHE NBR: 
DOCUMENT SIZE: IP NOTARIZED: 
DOCKET DATE: LPDR: 
HEPUHT NBR: 
RECP: EISENHUT D RECP AFFIL 
ORG: SNIEZEK J H ORG AFFILI 

SUBJECT: BLOCKING OF STEAM LINE HIGH DIFFERE 
COOLDOWN AT SOME WESTINGHOUSE DESIC 

50 04/06/78 ACCESSION NBR: 78101-0041 TASK NBR: 
250 DOCUMENT TYPE: LETTER FICHE NBR : 

voi~UMENT StZE. iFe NOTARTu 
DOCKET DATE: LPDR:.  
REPORT NBR: 
REP.UORE1YLLI.J..P .... REcPAFFILI 
ORG: SCHMIDT A D ORG AFFILIA 

uJjEtCT:.-0~ UuinRIN LICE-NSat EV'ENT- API (RUO 
APPLICANT NOTIFIED BY NSSS VENDOR 1 
IDENTIFIED IN THE NRC APPROVED 10 C 

50 04/10/78 ACCESSION NBR: 78103-0096 TASK NBR: 
250 DOCUMENT TYPE: LETTER FICHE NBR : 

SOvCMENTS ZEi4-P5 NuTARIZLu:
DOCKET DATE: LPDR: 
REPORT NBR: 
HEPtiI SIL VREPAFFIL1 
ORG: UHRIG R E ORG AFFILIA 

SUBJECT. RI-Sl -Ii~--NFo-coNCCA NG NCONGI 
SATAN-VI(1) & LOCTA-IV(2)) USED I 

WHICH HAS AFFECTED APPLICANT.S ANAL 
nEiAT-GNERAlM L.CULA.T.I.. a ME



TOR IKL FILE Copy 

DUKE POWER COMPANY 
POWER BUIDDING 

422 SOUTH CHURCH STREET, CHARLOTTE, N. C. 28242 

WILLIAM 0. PARKER,JR. June 19, 1978 
VICE PRESIDENT . TELEPHONE: AREA 704 

STEAM PRODUCTION 373-4083 

Mr. Edson G. Case, Acting Director 
Office of Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission ri 
Washington, D. C. 20555 afr 

Attention: Mr. R. Reid, Chief 

Operating Reactors Branch #4 

Reference: Oconee Nuclear Station 
Docket Nos. 50-269, -270, -287 

Dear Sir: 

Please find attached a response to your May 18, 1978 letter, which requested 
additional information concerning the conceptual design of- the safe,shutdown 
system at Oconee Nuclear Station.  

This information is considered to supplement my submittal of February 1, 1978 
*and as such no license fee is included. As requested, forty copies have been 
provided.  

Very truly yours, 

William 0. Parker, Jr.  

RLG:scs 
Attachments (40) 
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ATTACHMENT 1 

Response to Staff Questions Concerning 

Oconee Nuclear Station 

Safe Shutdown System



Response to Staff Questions Concerning 
Oconee Nuclear Station 
Safe Shutdown System 

1. Describe the fixed manual fire suppression system to be provided in each 
cable spreading room and each equipment room.  

Response: 

Each cable spreading and equipment room will be protected with a fog-type 
water spray system. A separate manually.operated valve will feed the system 
for each room.in each unit. The cable shaft will be protected with a sepa
rate, manually actuated system. All spray heads will be open and provide a 
density of 0.10 gpm per square foot.  

2. Repair procedures should be developed-for restoring power to equipment 
required to achieve and maintain cold shutdown where redundant cold shut
down cabling are routed in proximity to each other and may be lost in a fire.  
Material needed for repairs should be available on site such that repairs 
can be made and cold shutdown achieved within 72 hours of the initiation of 
hot shutdown. Provide your plans to meet these criteria.  

Response: 

To bring the units from a hot to cold shutdown condition, the Low Pressure 
Injection Pumps (LPI) will be required. The present design has three LPI 
pumps with one pump separated from the other two by a fire wall. In the 
event normal power cables are damaged in a fire, an additional dedicated 
cable will be on site to power the LPI pump from appropriate switchgear.  
Also.in the event normal power cables are damaged in a fire, an additional 
dedicated cable is presently on site for the High Pressure Injection Pump.  
These cables could be used for repairs within 72 hours of the initiation of 
hot shutdown.  

The Low Pressure Service Water (LPSW) pumps are required for bringing the 
unit to cold shutdown. The LPSW pumps are separated such that a single fire 
would not affect all pumps. The piping for the pumps is interconnected so 
pumps can feed any of the three units.  

3. Interim procedures should be developed for the period until the dedicated 
safe shutdown system becomes operational to assure safe shutdown can be 
achieved. In addition to the plans developed for item 2 above, interim 
procedures should be developed for restoring power to equipment required for 
hot shutdown where redundant cables for this equipment are routed in prox
imity to each other and may be lost in a fire. Material needed for repairs 
should be available on site. Provide your plans and schedule to meet these 
needs.  

Response: 

The following interim measures will be instituted for the period until the 
dedicated safe shutdown system becomes operational:
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a - A manual, fog-type sprinkler system will be installed in each cable 
spread and equipment room. Schedule for installation to be developed 
by August 1, 1.978.  

b - Fire barriers will be installed in each cable shaft between the 
equipment and cable spread rooms. (7-1-79) 

c - Manual hose stations will be installed in the Auxiliary Building, 
to include, the cable spread and equipment rooms. (7-1-79) 

*d - Automatic detection with alarm to the control room will be installed 
in the Auxiliary Building, to include the High Pressure and Low 
Pressure Injection Pump Rooms.  

e - In the event normal power cables are damaged, an additional dedicated 
.cable is presently on site for the HPI pumps.  

*f- The fire protection headers presently on elevation 771 and 783 in the 
Auxiliary Building will be connected to provide alternate feed capa
bility.  

*Scheduled completion - Second refueling outage from SER issuance for each 
unit. Other completion dates are noted in parenthesis.  

4. Provide the design criteria for the electrical and instrumentation and con
trol aspects of the dedicated safe shutdown.system. The functional part of 
the design need not meet the single failure criterion. However,.the design 
should meet the single failure criterion with respect to those failures or 
inadvertent operations that can cause accidents or transients.  

Response: 

The system will not be designed to meet the single failure criterion, but 
will be designed such that failures in the system do not cause failures or 
inadvertent operations in existing plant systems. The safe shutdown system 
is manually initiated; multiple actions must be performed to enable flow to' 
existing safety systems.  

The electrical portions of the system will be.designed to meet or exceed 
the applicable criteria contained in the Oconee FSAR. The system provides 
additional redundancy for certain postulated events, and, when taken in 
conjunction with existing plant systems, meets the single failure criterion.  

5. Identify any components of the system you plan to design at-less than ASME 
Section III Class 2 requirements and provide the basis. Identify any com
ponents you design to meet Class 3 Inservice Inspection Requirements of 
ASME Section XI and provide the basis. We will accept Class 2 Section XI 
component design without any submitted-bases.
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Response: 

The Safe Shutdown System will be designed in accordance with the appro
priate ASME Code based on Reg. Guide 1.26. Part of this system (RC 
Emergency Makeup) will be under Quality Group B and will be designed in 
accordance with ASME Code Section III Class 2. The High Head Auxiliary 
Service Water System has a portion (crossover between emergency feedwater 
lines) in each reactor building that will be under Quality Group B and 
designed to.ASME Code Section III Class 2. The remainder of the High 
Head Auxiliary Service Water System will be under Quality Group C and will 
be designed in accordance with.ASME Code Section III Class 3 since this 
is an auxiliary feedwater system. The SSF has a small cooling water 
system for the HVAC and diesel generator. This system, with the exception 
of the diesel generator and HVAC components, will also be under Quality 
Group C and will be designed in accordance with ASME Section III Class 3.  

The code references specified above are the basis for design and materials 
unless the current operating.. status of the station and/or .the original 
design of the station makes it impractical to comply with portions of the 
latest codes.  

6. Some equipment appears to be below grade. Provide the design features 
needed to prevent flooding. Provide the maximum limiting flood elevation 
at the structure location.  

Response: 

Normal groundwater infiltration of the Safe Shutdown Facilities Equipment 
Enclosure will be limited by standard waterproofing techniques. Flood 
studies documented in the Oconee FSAR, Section 2.4.3 show that Lake Keowee 
and Jocassee are designed with adequate margins to contain and control 
floods so as to pose no risk to the Oconee Station.site. The Safe Shutdown 
Facility is within the .site boundary, southwest of the Unit 2 Reactor Build
ing, therefore, it is not subject to flooding from lake waters. The Safe 
Shutdown Facility will be waterproofed to an elevation slightly above yard 
grade to prevent inflow of yard surface waters.  

The Safe Shutdown Facility Structure and associated components of the 
Safe Shutdown System will be designed to withstand the Safe Shutdown 
Earthquake. Flooding sources from within the structure will be limited to 
normal equipment drainage which.will be handled by installation of a sump 
and sump pump. The sump pump will discharge to the yard drain system. The 
sump pump discharge line will be designed to prevent back flow into the sump 
from outside sources.
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7. Identify the sections of the Standard Review Plan, NUREG 75/087, you 
plan to apply to the design of the safe shutdown system.  

RESPONSE: 

The Safe Shutdown System will be designed to meet or exceed the appli
cable criteria contained in the Oconee FSAR. Additionally, ASME and 
IEEE codes will be utilized, as appropriate, in the design of various 
sub-systems and components. Individual sections of the Standard Re
view Plan will not be specifically applied to the design of this system.  

8. In Section 2.2 of the submittal, you state that a means of adding nega
tive reactivity will be provided. Other than the concentration of boron 
included in the source (spent fuel pool), what provisions for boron addi
tion or dilution will be provided? Discuss the condition of a cold water 
accident from the insertion of the cooler spent fuel pool water and any 
resultant increase in reactivity.  

RESPONSE: 

The boron concentration (1800 ppm) of the spent fuel pool required by the 
station's Technical Specifications is assurance that negative reactivity 
will always be available for makeup to the RC System for a "hot" or a 
"cold" shutdown. After the control rods have dropped into the core by 
gravity, the emergency makeup system will then be the only way to add 
negative reactivity until some damage control measures have been taken 
or the RC System pressure has been reduced to allow the core flood tanks 
(1800 ppm, 100 - 125 degrees F, 600 psig) to operate. There will be no 
way to add positive reactivity until some damage control measures have 
been taken.  

The capacity of the emergency makeup system is 25 gpm. The normal tempera
ture range of the spent fuel pool is 75 - 105 degrees F. The negative 
reactivity that would be added by the emergency makeup pump due to the 
1800 ppm borated water is much greater than the positive reactivity that 
is created by moderator temperature decrease and the fuel temperature de
crease. There is no potential for a cold water accident due to the addi
tion of 75 degrees F, 1800 ppm borated water.  

9. In Figure 2.3-1, the makeup water from the spent fuel pool passes through 
a motor operated valve and then through the emergency makeup pump prior 
to any filteration or screening. Discuss the considerations given to 
eliminate seizure of these components from particulate matter in the spent 
fuel pool makeup water.  

RESPONSE: 

The filter shown on Figure 2.3-1 was originally in the suction to the pump.  
The pressure drop through the filter reduced the NPSH to the pump so much 
that it made it impractical to obtain a pump that would operate under this
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condition. A cone shaped screen will be added in the fuel transfer tube 
to minimize the possibility of particulate matter getting into this system.  
This screen can be changed from the spent fuel pool storage area during 
unit operation.  

10. Describe how the flow rate can be controlled in the RCS Emergency Makeup 
System. In Section 2.4 of the submittal, you state that slow rate of the 
shrinkage volume will eliminate the need to letdown from the RCS while 
maintaining hot shutdown. However, you also state that a means of controll
ing letdown is provided by a new motor operated valve in each reactor build
ing. Your submittal has not addressed letdown and charging control of the 
RCS or the possibility of a solid system during the postulated event.  
Provide possibility of a solid system during the postulated event. Provide 
this information in conjunction with your complete flow loop design and 
analysis.  

RESPONSE: 

The flow rate of the emergency makeup pump will be 25 gpm. This flow rate 
will not be controlled. A new motor operated valve is being added in each 
reactor building in the RC System letdown line. This valve can be closed 
upon loss of or the rupture of the letdown line outside of the reactor 
building to prevent the loss of water from the pressurizer. This assumes 
that the normal valves outside of the reactor building cannot be closed.  

The new valve and the pressurizer level indication provided in the SSF can 
be used to control the water level in the pressurizer. The operator can, 
therefore, control the water inventory in the RC System since the flow 
rate available in the letdown exceeds the flow rate of the emergency makeup 
pump.  

The rate of the recovery of the RC System water inventory lost due to the 
shrinkage (hot power operating condition 579 degrees F to hot zero power 
532 degrees F) will be slow due to the capacity of the emergency makeup 
system and some out-leakage from the RC System through the RCP seals.  
This will minimize the need to letdown the RC System during the hot shut
down condition. We feel that maintaining control of the RC System water 
inventory through letdown when needed in conjunction with the slow rate 
of increase in this inventory will minimize the possibility of a solid 
system.  

The emergency makeup system will be provided with a relief valve to pro
tect its piping and this will also protect the RC System from over pressuri
zation due to the operation of this system. The two code relief valves 
are also available to protect the RC System should the need ever arise.
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11. In Section 2.5 of your submittal, you state that a means of testing the 
pump and valves under hot shutdown conditions will be provided. Describe 
these means and provide flow diagrams and descriptions of any test loops 
and valving you are considering-in your design. Discuss any requirements 
needed to eliminate water hammer affects and thermal shock.  

RESPONSE: 

The necessary equipment including alternate flow paths and instrumentation 
with remote readout will be provided to meet the inservice test require
ments.  

Emergency Makeup System 

This system can be tested during normal operation by using the normal 
suction from the spent fuel pool and pumping through a test line to the 
reactor coolant system letdown line downstream of the letdown coolers.  
This will allow the system to be tested under actual operating pressure 
and will also minimize the temperature difference and thermal shock be
tween the spent fuel pool water and the RCS letdown. The piping of this 
system will remain full and the control valve will be opened slowly to 
minimize the affects of water hammers. This system is not accessible 
during normal unit operation. The necessary instrumentation with remote 
readout in the SSF will be provided to meet the requirements of the in
service test program. (Please see attached flow diagram.) 

High Head Auxiliary Service Water System 

The pumping capability of this system can be tested during operation by 
using the normal pump suction from the CCW and pumping through a test 
line and valve back to the CCW. This system will stay full of water and 
the valve will be opened slowly to minimize water hammers. There will be 
no thermal shock since there is no temperature difference involved. The 
necessary instrumentation will be provided in the SSF to monitor and test 
the performance of this system. All equipment involved in the pump test
ing is accessible during unit operation. The motor operated valve in the 
reactor building can be tested during the periodic test of the present 
steam driven emergency feedwater pump. This valve can be remotely operated 
during these tests and there will be no effect on the piping system. This 
valve can also be opened and closed during normal operation since there is 
a manual valve upstream that is closed to prevent the possibility of lake 
water being put into a steam generator. (Please see attached flow diagram.) 

12. Describe the capability for handling (storing or removing) the out-leakage 
from the RCP seals during the time that the emergency Safe Shutdown System 
is in operation.  

RESPONSE: 

The necessary piping and valves will be provided to allow the out-leakage from 
the RCP seals to be stored in the deep end of the fuel transfer canal. This



OCONEE NUCLEAR STATION 
R.C. PUMPS 

EMERGENCY MAKEUP SYSTEM Al A2A BI B2A 

ET. CANAL 

S. F EL. 816'- 6

POOL FROM 

RCP 3/4 3/4" 3/4 '3/4 
SEALS 

1S CR C EN 
FtLTE R EL.802' 

lid 

F 50o PSI G .. PT 2" 
300OF 3/4 

. 2500 PSiG 
3000F 

TT I _ _ 

2 

FILTER 
E MERGENCY 

MAKEUP 
PU M P 

TO R.C.S.  
LETDOWN 

SF TEST LINE LINE



OCONE NUCLEAR STATION 

HIGl HEAD AUXILIARY SERVICE WATER SYSTEM 

SSF SSF 
STM GEN LT TMGEN 

O - 50 

AB 
FROM EXISTING 

FDYZN SYSTEM 

AB 

140 PSIG 100 F 

CcW 
SAFE SHUTDOWN FACILITY PIPING 

EL~ 752 

F Hil HD 
T, SS!;F. tco eAUX SER 

TO -:0 To$SF-l AX SAER 
OTHER (LeWA 

UNITS < 

A ' TEST LINE I- TA PIP 

/_Z~~~ ~ ~ ~ 1117-- _77 777Z1 = 7Z INTAKE PIPE



-9 

will provide storage for approximately 44,000 gallons, or greater than 30 
hours operation under the worst conditions. The necessary piping and the 
required valve will be added to allow the emergency makeup pump to take 
suction from this stored water. This in effect allows us to recirculate 
the makeup water; thereby, reducing the quantity of water that must be 
stored and also reducing the quantity of water removed from the spent fuel 
pool.  

13. Provide a summary of the NPSH calculations for all pumps used in the 
proposed safe shutdown facility.  

RESPONSE: 

The actual piping configuration has not been established for the pumps 
used in the safe shutdown system. The piping configuration has been 
conservatively estimated to allow the NPSH to be approximated for the 
purpose of selecting pump types. The final NPSH for each pump will be 
calculated from: 

NPSH = 2.31 (Ps - Pvp) + Hs - Hf 

Sp. Gr.  

Where: 

Ps = Pressure in the suction vessel (psia - corrected for altitude).  

Pvp = Vapor pressure of pumped water at the pumping temperature (psia).  

Hs = Static elevation in feet of liquid at the surface above the center
line of pump impeller (ft. of water).  

Hf = Friction loss in the suction line from the suction vessel to the 
pump suction flange. Includes entrance loss into suction. (ft. of 
water).  

Sp. Gr. = Specific Gravity of pumped liquid at the pumping temperature.  

The available NPSH for each of the major pumps has been approximated 
for the worse case with following results: 

High Head Auxiliary Service Water Pump 34 ft. (min) 
RC Emergency Makeup 35 ft. (min) 

Each of these figures can be improved slightly by using the exact pipe 
size, route, and number of fittings. The elevation of the pumps can 
also be lowered a small amount if needed.  

A small low pressure service water pump will be used in the safe shut
down facility to supply cooling water for the diesel generator set and
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the HVAC equipment. The requirements for this system have not been 
finalized and the NPSH cannot be approximated at this time. This pump 
will be a standard off the shelf low pressure service water pump and 
should not present any problems. The NPSH for this pump will be calcu
lated like the other two pumps.  

14. Provide detailed calculations for the natural circulation flows predicted 
for Oconee shown plotted on Figure 1.2-1 as minimum required flow and 
maximum and minimum expected flow. These calculations should include a 
sensitivity study showing the effects that the feedwater flow and the 
water level of the steam generator have on natural circulation of the RCS.  
Figure 1.2-1 of the submittal indicates a fairly large difference between 
the measured flow value and the corresponding value predicted for maximum 
flow ('33%). Even though this discrepancy appears to be on the conserva
tive side, what factors are there which could contribute to such a differ
ence? This type of information should be included in the above requested 
sensitivity study.  

15. Describe the expected system behavior after the pressurizer cools and the 
reactor coolant system is at saturated conditions.  

(i) Provide the expected values of pressure, temperature, quality and 
void fraction at various locations within the reactor coolant system 
during this period of time, and also the shell side conditions of 
the steam generator.  

(ii) Could steam bubbles form within the reactor coolant system which 
could interfere with natural circulation? 

Responses to Questions 14 and 15 are provided in the attached Methodology 
for Natural Circulation Analysis.



Methodology for Natural Circulation Analysis 

Purpose: 

To calculate the RCS natural circulation flowrate as a function of the core 
decay heat rate.  

Required Input Data: 

1. Initial conditions of NSS, i.e., RCS pressure, OTSG pressure, (a function 
of T and secondary pressure relieving devices), and operating level in 
the 8G.  

2. Elevations of key NSS components and points within the RCS, i.e., OTSG tube 
sheets, water level, core, etc.  

3. Sufficient description of RCS hardware to determine RCSsystem resistance 
curve, i.e. unrecoverable pressure drop versus RCS flowrate.  

Note: the above input is taken from FSAR and design document sources; the 
system resistance curve is calculated with the aid of SAVER code, 
described by NPGD-TM-143.  

Calculational Method: 

Due to the nature of the calculation, a graphical solution is used to determine 
the RCS flowrate as a function of power. The calculation can be broken into two 
basic parts, the first being the determination of the RCS system resistance for 
various flowrates, and the second being the calculation of the driving force 
for the natural circulation flow (the driving force for natural circulation is 
a function of the flow as well).  

Since both the system resistance and the driving forces arefunctions of RCS flow, 
where the two are equal determines the actual operating point. This can be 
explained as follows: if the natural circulation driving forces at a given flow 
are less than the system resistance to this rate of flow, the flowrate will 
decrease. As the flowrate decreases, the loop AT's increase and thus increase 
the driving force for natural circulation. Had the driving force for natural 
circulation exceeded the system resistance for the existing flowrate, flow would 
have increased. Since the decay heat rate is constant for short periods of 
time, as the flowrate increased, loop AT's would decrease thus decreasing the 
driving force for flow. In either case, it can be seen that the system is self 
regulating and will arrive at some equilibrium point given some core power and 
system characteristics (e.g. hardware layout, T , etc. The point of the calculation 
is to determine what these equilibrium points a efor a given NSS at various 
decay heat rates.
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The calculation itself can be broken into the following general steps: 

A. Calculation of RC System Resistance Curve 

Digital code SAVER calculates steady state pressure drops in all paths of 
an arbitrary flow network, and as such, is suited to applications of the 
RCS. Required input data includes a complete description of the flow paths 
involved such as flow areas, bend and turn descriptions, elevations, etc.  
In addition, fluid conditions are input as pressure, temperatures, and flow
rates. Developing a system resistance curve thus entails making several 
code runs at various flowrates with each run providing a single total RCS 
pressure drop data point. It is this series of points which constitutes 
Curve B shown in Figure 1.  

B. Calculation of Natural Circulation Driving Force 

1. Fix key RCS and OTSG parameters: OTSG pressure determined by lowest 
-set bank of safety valves, RCS pressure assumed to be 2155 psig, OTSG 
level at 50% of operate range (design setpoint).  

2. Select secondary side conditions in OTSG.  

The two extremes which may be considered are as follows: 

a. AFW running, injecting cold water (assumed 900F)into top of OTSG 
tube nest, and 

b. AFW throttled off, secondary side of OTSG at isothermal condition 
equal to T for the safety valve setpoint. (The secondary side.  
conditionssie discussed later in more detail.) 

3. Using the conditions selected in (2) above, heat transfer coefficients 
are calculated for the OTSG tube banks. The inside heat transfer 
coefficient is a function of the RCS flowrate.  

4. At this point, an iterative calculation is performed to generate a 
series of curves which result in curves A, A,, and A shown on Figure 1.  
Each curve is representative of a specific de ay heat rate. Using the 
heat transfer relations derived in (3) above, and the LMTD derived based 
on OTSG assumptions, the equation 

Q =UAATLMTD 

is applied for various assumed RCS flowrates. Thus, for a given core 
power, as the assumed RCS flowrate and overall heat transfer coefficient 
change, the required heat transfer surface area is determined. It is 
a straightforward conversion to calculate the resulting OTSG level at 
which the RCS fluid temperature approximately equals the secondary temp
temperature. Each one of these "level" calculations actually describes 
an RCS temperature distribution since the equation:
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Q = C pAT oop 

also applies and can be used tochtermine loop AT. (Note that the results 
of the above equation supply input for calculating the LMTD of the OTSG).  
The final step is to use the calculated temperature distribution for each 
assumed RCS flowrate to determine the natural circulation driving force 
associated with it. These driving forces are derived by writing a static 
pressure balance on the RCS loop, using the fact that a column of cold 
water weighs more than a column of warmer water. Figure 2 indicates 
how this is accomplished. The pressure balance yields the final driving 
force for flow and can be expressed as a pressure. This procedure is 
repeated for different.power levels, each powerlevel resulting in a new 
curve. As mentioned before, the intersection points of these curves 
with the system resistance curve define the operating points for RCS 
flowrate for the corresponding decay heat rates. These operating point 
flowrates can be replotted as a function of power level to give a curve 
similar to that plotted in Figure 3.  

Discussion: 

It appears that natural circulation is most sensitive to AFWflow. Because of 
the AFW nozzle arrangement near the top of the OTSGs and the complicated flow 
,paths that the cold spraying -water may follow, it is quite difficult to predict 
what sort of temperature distribution would exist underthese conditions. It 
is quite possible that a significant fraction of the RCS following down through 
the OTSG tubes becomes considerably subcooled (i.e. less than T of secondary) 
before it reaches the secondary side level being maintained in R8 OTSG. This 
effect is not considered in the calculational procedure even for the prediction 
of the maximum expected natural circulation flowrate. The fact that the single 
measured data point for Oconee lies well above the B&W prediction strongly suggests.  
that the AFW does have a strong cooling effect on the primary coolant in the 
upper region of the OTSG. However, the minimum expected flow curve is determined 
with no AFW flow and with the OTSG at isothermal conditions. Even under these 
extreme circumstances, more than enough natural circulation exists to satisfy 
the decay heat removal requirements.  

It is imperative that the primary system be maintained sufficiently pressurized 
to prevent boiling from occurring in the core or hot legs. In the event boiling 
occurred in the system proper, there is little reason tobelieve that the natural 
circulation flow would not stop when sufficient voiding takes place, probably 
in the high point of the hot legs. However, the emergency power supply for one 
bank of pressurizer heaters should be more than adequate to ensure that the 
RCS remains fully pressurized. In the long term (after the initial few hours), 
the RCS should slowly cool down due to ambient losses, creating additional 
margin between the loop temperatures and the saturation conditions. Adequate 
natural circulation will exist as the temperature drops, this being true even 
as the RCS reaches the point where the decay heat removal system can be placed 
into operation.
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MANPOWER REQUIREMENTS FOR OPERATING REACTORS 

The NRC has established requirements for personnel at operating 
reactors for purposes of plant operation, industrial security, and 
fire fighting. The following discussion considers the extent to 
which plant personnel assigned to either plant operation or security 
may also be temporarily allowed to man a fire brigade in the event 
of a fire for a single unit facility and sets forth an acceptable 
sharing scheme for operating reactors.  

Summary of Manpower Requirements 

1. Fire Brigade: The staff has concluded that the minimum size 
of the fire brigade shift should be five persons unless a 
specific site evaluation has been completed and some other 
number justified. The five-man team would consist of one 
leader and four fire fighters and would be expected to 
provide defense against the fire for an initial 30-minute 
period. See Attachment A for the basis for the need for a 
five-mah fire brigade.  

2. Plant Operation: Standard Review Plan Section 13.1.2 requires 
that for a station having one licensed unit, each shift crew 
should have at least three persons at all times, plus two 
additional persons when the unit is operating. For ease of 
reference, Attachment B contains a copy of this SRP.  

3. Plant Security: The requirements for a guard force are outlined 
in 10 CFR Part 73.55. In the course of the staff's review of 
proposed security plans, a required minimum security response 
force will.be established for each specific site. In addition 
to the response team, two additional members of the security 
force will be required to continuously man the Central Alarm 
Station (CAS) and Secondary Alarm Station (SAS). It is expected 
that many facilities will have a security organization with 
greater numbers of personnel than the minimum number assumed 
for purposes of discussion in this paper.  

The NRC staff has given consideration to the appropriateness of per
mitting a limited degree of sharing to satisfy the requirements of 
plant operation, security and fire protection and has concluded that, 
(1) subject to certain site and plant specific conditions, the fire 
brigade staffing could generally be provided through operations and 
security personnel, and (2) the requirements for operators and the 
security force should remain uncompromised. Until a site specific 
review is completed, the following indicates the interim distribution 
and justification for these dual assignments, and therefore our interim 
minimum requirements for a typical presently operating commercial 
single unit facility. The staff believes that manpower for the fire 
brigade for multi-unit facilities is not now a problem because of the 
larger numbers of people generally present at the sites. Situations 
which do pose problems will be reviewed on a case-by-case basis.
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1. Plant Operation: The staff has concluded that for most events 
at a single unit nuclear facility, a minimum of three operators 
should be available to place the reactor in a safe condition.  
The two additional operators required to be available at the 
nuclear facility are generally required to be present to perform 
routine jobs which can be interrupted to accomodate unusual 
situations that may arise. That is, there is the potential for 
the remaining two members of the operating crew to assume other 
short-term duties such as fire fighting. In light of the original 
rationale for providing extra plant operators to cope with off
normal conditions, it appears justified to rely on these personnel 
for this function. The staff recommends that one of the two 
operators assigned to the fire brigade should be designated as 
leader of the fire brigade in view of his background in plant 
operations and overall familiarity with the plant. In this regard, 
the shift supervisor should not .be the fire brigade leader - .  
because his presence is necessary elsewhere if fires occur in 
certain critical areas of the plant.  

2. Plant Security: In the event of a fire, a contingency plan and 
procedures will be used in deploying the security organization 
to assure that an appropriate level of physical protection is 
maintained during the event. The staff has determined that it 
is possible in the planning for site response to a fire, to assign 
a maximum of three members of the security organization to serve 
on the fire brigade and still provide an acceptable level of physical 
protection. While certain security posts must be manned continuously 
(e.g., CAS, SAS), the personnel in other assignments, including the 
response force, could be temporarily (i.e., 30 minutes) assigned to 
the fire brigade. In judging the merits of this allowance the 
underlying question is whether the minimum security force strength 
must be maintained continuously in the event of a plant emergency 
such as a fire. Further examination of this issue leads to two 
potential rationales for reaching an affirmative decision. First, 
could there be a causal connection between a fire and the security 
threat? Second, are there compelling policy reasons to postulate 
a simultaneous threat and fire? 

The first potential rationale would only be credible if, (1) the 
insider (posed as part of the threat definition) was an active 
participant in an assault and started a fire coincident with the 
attack on the plant or, (2) a diversionary fire was started by an 
attack force somewhere external to the plant itseif where no 
equipment required for safe shutdown is located. The role Of 
the insider will be discussed first. While 73.55 assigns an active 
status to the insider, the rule also requires that measures be 
implemented to contain his activities and thereby reduce his
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effectiveness. At present, these measures include background 
checks on plant employees, limited-access to vital plant areas, 
badging systems and the two-man rule. Here, limited access 
means that only designated employees are allowed in vital areas 
and that their entry is controlled by either conventional locks 
or card-key systems. Also, if separate trains of safety equip
ment are involved,then either compartmentalization or the two
man rule is required. These measures to contain the insider are 
presently being implemented and will provide assurance that people 
of questionable reliability would not be able to gain employee 
status at a nuclear plant and should they become an employee 
with unescorted access, significant restraints would be inter
posed on the ability of such a person to carry out extensive 
damage to plant vital areas. Recognizing that additional 
safeguards may still be appropriate, the staff has recommended 
to the Commission that plant personnel also be required to obtain 
an NRC security clearance. The staff believes that the attendant 
background investigation associated with a clearance, in con
junction with the other 73.55 measures, will provide a high 
degree of assurance that plant personnel will not attempt to 
take an active sabotage role. If the clearance rule is adopted 
the staff believes some of the measures, such as the two-man 
rule, designed to contain the insider can be relaxed. Thus, 
there does not now appear to be a reasonably credible causative 
relationship between a fire intentionally set by an insider 
and the postulated external security threat. For the case of 
diversionary fires set external to the plant itself, adequate 
security forces can still be maintained by allowing only part 
of the fire brigade to respond while both fire fighters and security 
force armed responders maintain a high degree of alertness for 
a possible real attack somewhere else on the plant. Thus, the 
effective number of armed responders required by 73.55 can be 
maintained for external diversionary fires.  

The second potential rationale concerns whether a serious, 
spontaneous fire should be postulated coincident with an external 
security threat as a design basis. In evaluating such a require
ment it is useful to consider the likelihood of occurrence of 
this combination of events. While it is difficult to quantify 
the probability of the 73.55 threat, it is generally accepted 
that it is small, comparable probably to other design basis type 
events. The probability of a fire which is spontaneous and 
located in or in close proximity to a vital area of the plant 
and is serious enough to pose a significant safety concern is 
also small. It would appear, therefore, that the random coincidence 
of these two unlikely events would be sufficiently small to not
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require protection against their simultaneous occurrence. In 
addition, it should be noted that the short time period (30 minutes) 
for which several members of the security force would be dedicated 
to the fire brigade would further reduce the likelihood of coincidence.  

As neither of the two potential rationales appear to preclude the 
use of members of the security force in the event of a fire the 
staff has concluded that the short assignment of sec4rity personnel 
from the armed response force or other available security personnel 
to the fire brigade under these conditions would be acceptable.  

To ensure a timely and effective response to afire, while still 
preserving a flexible security response, the staff believes that 
the fire brigade should operate in the following manner. In the 

event of an internal fire, all five members of the fire brigade 
should be dispatched to the scene of the fire to assess the nature 
and seriousness of the fire. Simultaneously, the plant security 
force should be actively evaluating the possibility of any security 
threat to the plant and taking any actions which are necessary to 
counter that threat. For external fires, a lesser number than 
the five-man brigade should respond for assessment and fire fighting.  
As the overall plant situation becomes apparent it would be expected 
that the most effective distribution of manpower between plant 
operations, security and fire protection would be made, allowing 
a balanced utilization of manpower resources until offsite assistance 
becomes available. The manpower pool provided by the plant operations 

personnel and security force are adequate to respond to the 
occurrence of a design basis fire or a security threat equivalent 
to the 73.55 performance requirements. It is also recognized that 
other, more likely combinations of postulated fires and security 
threats of a lesser magnitude than the design basis, could be 
considered. While the probabilities of these higher likelihood 
events may be sufficient to warrant protecting against them in 
combination, the manpower requirements required to cope with each 
event would be similarly reduced thereby allowing adequate coverage 
by plant personnel.  

Conclusion 

The staff believes that it would be reasonable to allow a limited 
amount of sharing of plant personnel in satisfying the requirements 
of plant operation, security, and fire protection. An acceptable 
sharing scheme would entail reliance on two plant operators and 
three members of the security organization to constitute the fire 
brigade. Since availability of the full fire brigade would only
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be required for fires with potential for serious damage, actual 
distribution of plant personnel during a plant emergency would be 
governed by the exigencies of the situation. Of course, all personnel 
assigned to the fire brigade would have to fulfill all applicable 
training requirements. It should also be recognized that the 
diversion of personnel to the fire brigade would bq of short duration 
and that substantial additional offsite assistancewould be forthcoming 
in accordance with the emergency and contingency plan developed 
for each facility. In evaluating licensee proposals for manpower 
sharing due consideration will also have to be made of unique 
facility characteristics, such as terrain and plant lay-out, as 
well as the overall strengths of the licensee's fire and security 
plans. Minimum protection levels in either area could preclude 
the sharing of manpower.



Attachment A 

Staff Position 

Minimum Fire Drigade Shift Size 

INTRODUCTION 

Nuclear power plants depend on the response of an onsite fire brigade 
for defense against the effects of fire on plant safe shutdown 
capabilities. In some areas, actions by the fire brigade are the 
only means of fire suppression. In other areas, that are Protected 
by correctly desinned automatic detection and suppression systems, 
manual fire fighting efforts are used to extinguish: (1) fires too 
small to actuate the automatic system; (2) well developed fires if the 
autenatic system fails to function; and (3) fires that are not completely 
controlled by the automatic system. Thus, an adequate fire brigade is 
essential to fulfill the defense in depth requirements which protect 
safe shutdown systems from the effects of fires and .their related 
combunstion by-products.  

DISCUSSION 

There are a number of factors that should be considered in establishing 
the (ninimrum fire brigade shift size. They include: 

1) plant qecmetry and size; 
2) quantity and 'quality of detection and suppression systems; 
3) fire fighting strategics for postulated fires; 
4) fire brigade training; 
5) fire brigade equipment; and 
6) fire brigade supplements by plant personnel and local fire 

department(s).  

In all plants, the majority of postulated fires are in enclosed window
less structures. Ir such areas, the working environment of the brigade 
created by the heat and smoke buildup within the enclosure, will require 
the use of self-contained breathing apparatus, smoke ventilation equipment, 
and a personnel replacement capability.  

Certain functions must be performed for all fires, i.e., command brigade 
actions, inform plant management, fire suppression, ventilation control, 
provide extra equipment, and account for possible injuries. Until a site 
specific review can be completed, an interim minimum fire brigade size 
of five persons has been established. This brigade size should provide 
a minimum working number of personnel to deal with those postulated 
fires in a typical presently operating commercial nuclear power station.



if the brigade is composed of a smaller number of personnel, the fire 

a1tt~ck maay be stopped wh)enever new equipment is needed or a person is 

injured or flitigued. Vie note that in the career fire service, the 

m~inimnum enginle company manning considered to be effective for an initial 

attack oii,-a fire is also five, including one officer and four team members.  

It is assumed for the purposes of this position that brigade 
training 

and equipment is adequate and that a backup capability 
of trained 

individuals exist whether through plant personnel 
call back or from 

the local fire department.  

POSITIOI! 

1 The minim.um fire bricade shift size should be justified by an analysis 
of the plant specific factors stated above for the plant, after 
modifications are com-plete.  

2. In the interim, the minimum fire brigade shift size shall be five 

peresons. These persons shall be fully qualified to perform their 

assigned responsibility, and shall include: 

One Sueervisor - This individual must have fire tactics training.  

He will assume all command responsibiliti.es for fighting the fire.  

During plant Emercencies, the brigade supervisor should not have 

othcr respcnsibilities that would detract from his full attention 

being devoted to the fire. This supervisor should not be actively 

engacgid in the fighting of the fire. His total function should be 

to survey the fire area, command the brigade, and keep the upper 
levels of plant management informed.  

Two Hose Men - A 1.5 inch fire hose being handled within a window

less enclosure would require two trained individuals. The two 

team members are required to physically handle the active hose line 

and to protect each other while in the adverse environment of the 

fire.  

Two Additional Tham 7!embers - One of these individuals would be 

require to supply filled air cylinders to the fire fighting 
- members of the brigade and the second to-establish.smoke ventilation 

and aid in filling the air cylinder. These two individuals would 

also act as the first backup to the engaged team.
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4. a. Assignments of personnel meeting ANST N18.1-1971 qualifications, Section 4.3.1 or 

Section 4.5.1, should be made to onsite shift operatino crews in numbers not less 

than the following: 

For a station having one licensed unit, each shift crew should have at least three 

persons at all times, plus two additional persons when the unit is operating.  

For a multi-unit station, each shift crew should have at least three persons per 

licensed unit at all times, plus one additional person per operating unit.  

b. Operator license qalifications of persons assigned to operating shift crews 

should be as follows: 

(1) A licensed senior operator who is also a member of the station supervisory 

staff should be onsite at all times when at least one unit is loaded with 

fuel.  

(2) For any station with more than one reactor containing fuel, (1) the number 

of licensed senior operators onsite at all times should not be less than the 

number of control rooms from which the fueled units are monitored, and 

(2) the number of licensed senior operators should not be less than the 

number of reactors operating.  

(3) For each reactor containing fuel, there should be at least one licensed 

operator in the control room at all times. Shift crew compositions should 

be specified Such that this condition can be satisfied independently of 

licensed senior operators assigned to shift crews to meet the criteria of 

(1) and (2) above.  

(4) For each control room from which one or more reactors are in operation, an 

additional operator should be onsite and available to serve as relief 

operator for that control room. Shift crew compositions should be specified 

such that this condition can be satisfied independently of (1), (2), and 

(3), and for each such control room.  

c. Radiation protectior qualifications of at least one person on each operating 

shift should be as follows: 

The management of each station having one or more units containing fuel should 

either, (1) qualify and designate at least one member of each shift operating 

crew to implement radiation protection procedures, including routine or 

special radiation surveys using portable radiation detectors, use of protec

tive barriers and signs, ust of protective clothing and breathing apparatus, 

performance of contamination surveys, checks or radiation monitors, and limits 

of exposure rates and accumulated dose, or (2) assigr a health physics technician 

to each shift, such assignment to be in addition to those assigned to shift 

operating crews in accqrdance with (a) and (b) above.  

11. REVIEW PROCEDURES 

Selection and e.ohasis of various aspects of the areas covered by this review plan will be 

made by the reviewer on each case. The judgment on the areas to be given attentior during 

13.1.2-3 

11/24!75



- k RE4 UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

00 
0 WASHINGTON, D. C. 20555 

June 12, 1978 

All Power Reactor Licensees and Applicants 

Gentlemen: 

This letter and enclosed Sandia report titled "A Systematic Approach to 
the Conceptual Design of Physical Protection Systems for Nuclear Facilities," 
dated May 1978, are being sent to all licensees authorized to operate a 
nuclear power reactor and to all applicants with applications for a license 
to operate or construct a power reactor.  

This report describes a systematic approach to the conceptual design of 
physical protection systems for nuclear facilities and is provided as a 
reference document. Feedback on this handbook is encouraged from all 
recipients and should be addressed to Dr. Samuel C. T. McDowell, Assistant 
Director for Research and Development, Division of Safeguards and Security, 
DOE.  

Sincerely, 

ames R. Miller, ssistant Director 
for Reactor Safeguards 

Division of Operating Reactors 

Enclosure: 
"A Systematic Approach to the 
Conceptual Design of Physical 
Protection Systems for Nuclear 
Facilities" 

cc w/o enclosure: 
Service List



0 u'90 UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

June 12, 1978 

All Power Reactor Licensees and Applicants 

Gentlemen: 

This letter and enclosed Sandia Barrier Technology Handbook, dated 
November 1977, are being sent to all licensees authorized to operate 
a nuclear power reactor and to all applicants with applications for 
a license to operate or construct a power reactor.  

The Barrier Technology Handbook is designed to provide state-of-the-art 
information on the role of barriers in security and is provided as a 
reference document. Feedback on this handbook is encouraged from all 
recipients and should be addressed to Dr. Samuel C,. T. McDowell, 
Assistant Director for Research and Development, Division of Safeguards 
and Security, DOE.  

Sincerely, 

James R. Miller, Assistant Director 
for Reactor Safeguards 

Division of Operating Reactors 

Endlosure: 
Barrier Technology Handbook 

cc w/o enclosure: 
Service List



pk REG&Z 4UNITED 
STATES 

NUCLEAR REGULATORY COMMISbiON 
WASHINGTON, D. C. 20555 

lop June 12, 1978 

All Licensees for Power Reactors Except those 
in the Systematic Evaluation Program 

Gentlemen: 

Due to an administrative error, the wrong May 17, 1978,' letter 

regarding information on heavy loads over spent fuel was sent to you.  

Accordingly, please disregard that letter. The correct letter is 

attached.  

Sincerely, 

Victor Ste Jr., ctor 
Division of Operating Reactors 
Office of Nuclear Reactor Regulation 

Enclosure: 
Letter to Licensees for Power 

Reactors Except those in the 
Systematic Evaluation Program 
dtd. 5/17/78



o0 UNITED STATES 
0 0 NUCLEAR REGULATORY COMMISSION 

C WASHINGTON, D. C. 20555 

May 17, 1978 

All Licensees for Power Reactors 
except those in the Systematic 
Evaluation Program 

In January, 1978, the NRC published NUREG-0410 entitled "NRC Program 
for the Resolution of Generic Issues Related to Nuclear Power Plants." 
As part of this program, the Task Action Plan for Category A Technical 
Activity No. A-36, "Control of Heavy Loads Near Spent Fuel", was approved.  

As you are aware, overhead handling systems are used to lift heavy objects 
in the vicinity of spent fuel in both PWRs and BWRs. If a heavy object, 
e.g., a spent fuel shipping cask or a shielding block, were to fall or tip 
onto spent fuel in the storage pool or the reactor core during refueling 
and damage the fuel, there could be a release of radioactivity to the 
environment and a potential for radiation over-exposures to inplant per
sonnel. If the dropped object is large, and the damaged fuel contained a 
large amount of undecayed fission products, radiation releases to the 
environment could exceed 10 CFR Part 100 guidelines. These concerns are 
currently considered in licensing reviews. We believe there is a need.  
to systematically review NRC requirements, facility designs and technical 
specifications regarding the movement of heavy loads, to assess safety 
margins and to improve those margins where warranted.  

The staff efforts currently underway commenced with a detailed evaluation 
of current NRC requirements and licensee procedures for the movement of 
heavy loads near spent fuel. Based on the results of that evaluation, 
assessments will be performed of the probabilities and consequences of 
heavy loads damaging spent fuel. A determination will then be made of the 
need for revising the Standard Review Plan, the Standard Format and Con
tent of Safety Analysis Reports for Nuclear Power Plants and the Standard 
Technical Specifications.  

Based on a review of the adequacy of the information currently available 
in the docket files regarding licensee procedures and plant systems for the 
movement of heavy loads near spent fuel, we have determined that additional 
information is necessary. Accordingly, the enclosure provides a list of 
information required by the staff to continue the evaluation of this concern.



- a- May 17, 1978 

Within 45 days of the receipt of this letter, you are requested to pro
vide the information requested in the enclosure. Some of the information 

requested may have previously been provided to the NRC. If this is 
correct, a reference identifying when and where that information was 

provided will suffice or you may, at your option, provide another copy 
with your response. Any questions regarding this request should be for
warded to the Task Manager for this effort, James A. Long, (301) 492-8041.  
This request has been reviewed by the General Accounting Office and 

approved under Clearance No. B-180225 (RO522). This clearance expires 2/28/81.  

In the interim, while these efforts are ongoing, you should review your 
current procedures for the movement of heavy loads over spent fuel to 

assure that the potential for a handling accident which could result in 

damage to spent fuel is kept to a minimum.  

Sincerely, 

Vi tor Stel o r,', Director Vtor S tekloi 
Division of pe ting Reactors 
Office of Nuclear Reactor Regulation 

Enclosure: 
Information Request



Approved by GAO 
B-180225 (R0522) 
Expires 2/28/81 

Enclosure 

INFORMATION REQUESTED 

1. Provide a diagram which illustrates the physical relation between 
the reactor core, the fuel transfer canal, the spent fuel storage 
pool and the set down, receiving or storage areas for any heavy 
loads moved on the refueling floor.  

2. Provide a list of all objects that are required to be moved over the 
reactor core (during refueling), or the spent fuel storage pool. For 
each object listed, provide its approximate weight and size, a diagram 
of the movement path utilized (including 'carrying height) and the 
frequency of movement.  

3. What are the dimensions and weights of the spent fuel casks that are 
or will be used at your facility? 

4. Identify any heavy load or cask drop analyses performed to date for 
your facility. Provide a copy of all such analyses not previously 
submitted to the NRC staff.  

5. Identify any heavy loads that are carried over equipment required for 
the safe shutdown of a plant that is operating at the time the load is 
moved. Identify what equipment could be affected in the event of a 
heavy load handling accident (piping, cabling, pumps, etc.) and discuss 
the feasibility of such an accident affecting this equipment. Describe 
the basis for your conclusions.  

6. If heavy loads are required to be carried over the spent fuel storage 
pool or fuel transfer canal at your facility, discuss the feasibility 
of a handling accident which could result in water leakage severe enough 
to uncover the spent fuel. Describe the basis for your conclusions.  

7. Describe any design features of your facility which affect the potential 
for a heavy load handling accident involving spent fuel, e.g., utilization 
of a single failure-proof crane.  

8. Provide copies of all procedures currently in effect at your facility 
for the movement of heavy loads over the reactor core during refueling, 
the spent fuel storage pool, or equipment required for the safe shut
down of a plant that is operating at the time the move occurs.  

9. Discuss the degree to which your facility complies with the eight (8) 
regulatory positions delineated in Regulatory Guide 1.13 (Revision 1, 
December, 1975) regarding Spent Fuel Storage Facility Design Basis.
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