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DUKE POWER COMPANY 
POWER BuILDING 

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

WILLIAM 0. PARKER,JR.  

VICE PRESIDENT TELEPHONE:AREA 704 

STEAM PRODUCTION 373-4083 

July 15, 1975 

Mr. Angelo Giambusso, Director 
Division of Reactor Licensing 
U. S. Nuclear Regulatory Commission 
Washington,.D. C. 20555 

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

Dear Mr. Giambusso: 

With regard to Mr. R. A. Purple's letter of May 13, 1975 requesting 
information concerning the potential for-secondary system fluid flow 
inst ilities, the a tached response is provided.  

V y truly yours, 

William 0. Parker, Jr.  

MST:vr 
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DUKE POWER COMPANY 

OCONEE NUCLEAR STATION 
UNITS 1, 2, AND 3 

RESPONSE TO MR. R. A. PURPLE'S LETTER OF MAY 13, 1975 

July 15, 1975



Question: 

1. Describe all operating occurrences that could cause the level of the 
water/steam interface in the steam generator to drop below the feed
water sparger or inlet nozzles, and allow steam to enter the sparger 
and/or the feedwater piping.  

RESPONSE: 

The design of the B&W once-through steam generator (OTSG) requires that the 
level of the water/steam interface remain below the feedwater inlet nozzles 
during operation. However, the arrangement of the feedwater nozzles, ex
ternal ring distribution header, and feedwater piping leading up to the 
header is such that steam cannot enter the feedwater piping. The piping 
immediately external to the steam generator contains a "gooseneck" or trap 
arrangement which will always remain filled with water and preclude the 
possibility of steam entering the feedwater piping.  

Question: 

2. Describe and show by isometric diagrams, the routing of the main and 
auxiliary feedwater piping from the steam generators outwards through 
containment up to the outer containment isolation valve and restraint.  
Note all valves and provide the elevations of the sparger and/or inlet 
nozzles and all piping runs needed to perform an independent analysis 
of drainage characteristics.  

RESPONSE: 

Attached are two isometric diagrams showing the routing of the main and 
auxiliary feedwater piping from the steam generators outwards through 
containment up to the outer containment isolation valve and restraint.  
Although these figures are prepared for Oconee Unit 1, they are typical of 
all three units.  

Question: 

3. Describe any "water hammer" experiences that have occurred in the feed
water system and the means by which the problem was permanently corrected.  

RESPONSE: 
0 

During reactor startup, with reactor coolant temperature of 275 F, the 
startup feedwater valves intermittently open and close to maintain a 
minimum steam generator level of 25 inches. A water hammer was observed 
when feedwater flow was established after being secured for a relatively 
long period of. time. In order to prevent this possibility of water hammer, 
a small one-inch bypass line around the feedwater control valve maintains 
a continuous flow rate to the steam generators prior to power operation.  
This small flow rate (which begins when the unit is cold) will in itself 
keep the feedwater lines leading up to the steam generator full of water
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and preclude steam from entering the piping. Once power operation begins, 
the normal feedwater flow rate fills the pipes and feedwater distribution 
header and nozzles with water and they remain filled throughout power operation.  

A minor feedwater hammer has been observed during the loss of normal feed
flow. This results due to the few seconds required for the emergency .  
feedwater pump to accelerate to rated speed and the necessary automatic 
valves to properly position. This is considered of minor significance due 
to the relatively small amplitude of the hammer and the infrequency of loss 
of normal feedflow.  

Question: 

4. Describe all analyses of the feedwater and auxiliary feedwater piping 
systems for which dynamic forcing functions were assumed. Also, provide 
the results of any test programs.that were carried out to verify that 
either uncovering of the feedwater lines could not occur at your facility, 
or if it did occur, that "water hammer" would not occur.  

RESPONSE: 

The Oconee Nuclear Station feedwater system has been reviewed to determine 
the potential for "water hammer" during anticipated operational occurrences.  
It has been concluded that the existing Oconee feedwater system is adequate 
and does not require changes in design or. operation in order to prevent flow 
instabilities. Because design features of the feedwater system preclude 
the probability of destructive "water hammer" forcing functions resulting 
from uncovering feedwater lines, no analyses have been performed nor test 
program conducted regarding this occurrence. The following considerations 
support this conclusion: 

a. Neither the main nor auxiliary feedwater systems have horizontal or 
downward-sloping pipe runs adjacent to the steam generator. The auxiliary 
piping remains below the level of its junction with the steam generator.  
The main feedwater line rises above its steam generator connection only 
after downward and horizontal runs which effectively form a loop seal.  
Only in the unlikely event of steam generator shell pressure near the 
vapor pressure of the water in this pipe could a steam void occur.  

b. The main and auxiliary feedwater distribution headers on the steam 
generator are designed to remain flooded regardless of steam generator 
water level, and would in any event be self-venting if steam were intro
duced. The main ring header is fed from the bottom, external to the 
steam generator, and empties upward .through.the vertical inlet lines.  
The auxiliary ring headers on Units 1 and 2 are similar in, design to the 
main header. Unit 3 auxiliary header is internal to the steam generator 
shell but empties through ports near the top of the header. Hence, none 
of the feedwater headers can spontaneously drain into the steam generator.  

c. Each steam generator has its auxiliary header separate from the main 
header. Therefore, there is no need to deliver the relatively cool 
auxiliary feedwater through the normal path for main feedwater.  
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Question: 

5. Discuss the possibility of a sparger or nozzle uncovering and the con
sequent pressure wave effects that could occur in the piping following 
a design basis loss-of-coolant accident, assuming concurrent turbine 
trip and loss of off-site power.  

RESPONSE: 

The steam generator water level is below the feedwater inlet nozzles during 
power operation. However, steam will not enter the feedwater piping and no 
pressure wave effects will occur in the piping following a design basis 
accident with concurrent turbine trip and loss of off-site power due to the 
"gooseneck" arrangement of the feedwater piping directly external to the 
steam generator. Even when the main feedwater pumps trip and feedwater flow 
rate is zero, the trap remains full of water and precludes any steam in the 
piping.  

A test was run on Oconee Unit 1 from 40 percent power in which the main 
feedwater pumps and the turbine generator were tripped and auxiliary feed
water flow was initiated. The auxiliary feedwater system on the OTSG 
(including distribution header and piping) is completely separate from the 
main feedwater system. The auxiliary feedwater enters the unit through a 
separate header at the top of the tube section. This test very closely 
simulates the effects of a loss of off-site.power on the secondary plant.  
The steam generator and feedwater piping directly adjacent to the generator 
were monitored for noises using the Loose Parts Monitoring System; no 
unusual noises were heard-, confirming the fact that no water hammer in the 
feedwater piping occurred during the test.  

Question: 

6. If plant system design changes have been or are planned to be made to 
preclude the occurrence of flow instabilities, describe these changes 
or modifications, and discuss the reasons that made this alternative 
superior to other alternatives that might have been applied. Discuss 
the quality assurance program that was or will be followed to assure 
that the planned sytem modifications will have been correctly accomplished 
at the facility. If changes are indicated to be necessary for your plant, 
consider and discuss the effects of reduced auxiliary feedwater flow as 
a possible means of .reducing.the magnitude of induced pressure waves, 
including positive means (e.g., interlocks) to assure sufficiently low 
flow rates and still meet the minimum requirements for the system safety 
function.  

RESPONSE: 

As described above, the probability of significant feedwater flow instabilities 
in the Oconee once-through steam generators is negligible. For this reason, 
no design changes have been, or are planned, for the.Oconee feedwater systems.  
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DISTRIBUTION 
Docket Nos. 5 -269 50-270, 17Docket Files 

_287 JUN 3 NRE PDRs 
Local PDR 
OREB#l Reading 

Duke Power Company TBAbernathy 
ATTN:-. Mr. Austin C. Thies JRBuchanan 

Senior Vice President KRGoller 
422 South Church Street TJCarter 
Post Office Box 2178 RAPurple 
Charlotte, N'Morth Carolina 28201. CMTrammell 

SMSheppard 
Gentlemen: OEDL SVarga 

OI&E(3) ACRS(14) 
In the summer of 1973 a significant number of hydraulic shock 
suppressors (snubbers) were found to be inoperable at many reactor 
facilities. The failures were caused by severe degradation of 
seal materials and subsequent leakage of hydraulic fluid. An 
extensive seal replacement program has been carried out which 
has significantly reduced the incidence of snubber failures.  
Rowever, failures continue to occur.  

Our review of snubber experience at reactor facilities indicates 
a need for technical specifications requiring snubber operability 
and surveillance. We have prepared model technical specifications 
and bases which will provide additional assurance of satisfactory 
snubber performance and reliability. A copy of these specifications 
is enclosed. Since these were not prepared explicitly for your 
plant, some editing may be necessary in order to adapt Lhem to 
the Oconee Nuclear Station, Units 1, 2, and 3, design and nomenclature.  

You are requested to submit within 45 days from your receipt of 
this letter an application for amendment to your license that would 
change your technical specifications to be in conformance with the 
requirements of the enclosed model technical specifications.  

Sincerely, 

Original signed by 

Robert A. Purple, Chief 
Operating Reactors Branch l 
Division of Reactor Licensing 

Enclosure: 
Model Technical Specifications 

cc w/enclosure: See next page 

SUNAE 30 5Tra-me'll~dc XrP0e 
SURNAMEv 

DATE~ [h27/75 6/90/75 
Form AEC-318 (Rev. 9-53) AECM 0240 *u; s: soverNMENT PRINTING OPPICES 1974-526.166



Duke Power Company - 2 - June 30, 1975 

cc: Mr. William L. Porter 
Duke Power Company 
P. 0. Box 2178 
422 South Church Street 
Charlotte, North Carolina 28201 

Mr. Troy B. Conner 
Conner, Hadlock &.Knotts 
1747 Pennsylvania Avenue, NW 
Washington, D. C. 20006 

Oconee Public Library 
201 South Spring Street 
Walhalla, South Carolina 29691



LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT 

3.6.1 Hydraulic Snubbers 4.6.1 Hydraulic Snubbers 

1. During all modes of operation The following surveillance requirements 
except Cold Shutdown and Refuel, apply to all hydraulic snubbers except 
all hydraulic snubbers shall be those.listed in 3.6.1.2.  

operable except as noted in 
3.6.1.2 through 3.6.1.5 below. 1. All hydraulic snubbers whose seal 

material has been dEMonstrated by 
2. The hydraulic snubbers listed operating experience, lab testing 

in Table 3.6.1 are not required or analysis to be ccmpatible 
to protect the primary coolant with the operating environment 
system or any other.safety shall be visually inspected to 
related system or component verify their operablity in 
and are therefore exempt from accordance with the following 
these specifications. schedule: 

3. From and after the time that Number of Snubbers Next Required 
a hydraulic snubber is determined Found Inoperable Inxpection 
to be inoperable, continued During Inspection Interval 
reactor operation is permissible or During Inspection 
only during the succeeding 72 Interval 
hours unless the snubber is sooner 
made operable. 0 18 months + 25% 

1 12 months + 23% 
4. If the requirements of 3.6.1.1 2 6 months + 25% 

and 3.6.1.3 cannot be met, an 3,4 124 days + 25% 
orderly shutdown shall be initiated 5,6,7 62 Ca-s + 25% 
and the reactor shall be in a >8 31 days + 23% 
cold shutdown condition within 
36 hours. The required inspee:ion interval 

shall not be length'ned more than 
5. If a hydraulic snubber is determined one step at a time.  

to be inoperable while the reactor 
is in the shutdown or refuel mode, Snubbers may be ca-:-.orized in 
the snubber shall be made operable two groups, "access:.ble" or 
prior to reactor startup. "inaccessible" based on their 

accessibility for. inspection 
during reactor operzion.  
These two groups may be inspected 
independently according to the 
above schedule.  

2. All hydraulic snubbers .whose seal 
materials have not been 
demonstrated to be compatible 
with the operating environment 
shall be visually i:nspected 
for operability every 31 days.  
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LIM IING'CONDITION FOR OPE9WON SURVEILLANCE REq&EMENT7 

4.6.1 Hydraulic Snubbers (cont'd) 

3. The initial inspection shall be 
performed within 6 months from the 

date of issuance of these specifi
cations. For the purpose of entering! 
the schedule in Specification 
4.6.1.1, it shall be assumed that 
the facility had been on a 6 month 
inspection interval.  

4. Once each refueling cycle, a repre
sentative sample of 10 snubbers or 

approximately 10% of the snubbers, 
whichever is less, shall be 
functionally tested for operability 
including verification-of proper 
piston movement, lock up and bleed.  
For each unit and subsequent 
unit found inoperable, an additional 
10% or ten snubbers shall be so 
tested until no more failures are 
found or all units have been tested.  

5. -Once each refueling cycle at least 
two representative snubbers from 
a relatively severe environment 
shall be completely disassembled 
and examined for damage and 
abnormal seal degradation.  
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TABLE 3.6.1 

New Boston Edison Co. No. Location Elevation 

S-1-3Q-1 Main Steam Line A 24'9" 
S-1-30-2 Main Steam Line A 24'9" 
S-1-30-3 Main Steam Line B 24'9" 
S-1-30-4 Main Steam Line B 24'9" 
S-1-30-5 Main Steam Line C 24'9" 
S-1-30-6 Main Steam Line C 24'9" 
S-1-30-7 Main Steam Line D 24'9" 
S-1-30-8 Main Steam Line D 24'9" 
S-1-10-9 From Stop Valves 28'6" 
S-1-10-10 From Stop Valves 28'6" 
S-1-10-11 To Stop Valves 39' 
S-1-20-12 To Stop Valves 39' 
S-1-10-13 To Stop Valves 39'3" 
S-1-3-14 To Stop Valves 24'9" 
S-1-3-15 To Stop Valves 39'3" 
S-1-10-16 To Stop Valves 24'9" 
S-1-3-17 Steam By-Pass 40'3" 
S-1-3-18 Steam By-Pass 40'3" 
S-1-3-19 Steam By-Pass 38'7" 
S-1-10-20 B Train Over 2nd Point 21' 
S-1-10-21 B Train Over 2nd Point 21' 
S-1-10-22 B Train Over 2nd Point 211 
S-1-10-23 B Train Over 2nd Point 21' 
S-1-10-24 B Train Over 2nd Point 21' 
S-1-10-25 A Train Over 2nd Point'-. 21' 
S-1-10-26 A Train Over 2nd Point 21' 
S-1-10-27 A Train Over 2nd Point 21' 
S-1-10-28 A Train Over 2nd Point 21' 
S-1-10-29 A Train over 1st Point 21' 
S-1-3-38 Air Ejectors 34' 
S-1-3-39 Air Ejectors 25' 
S-1-3-40 Air Ejectors 34' 
S-1-3-41 Air Ejectors 34' 
S-1-3-42 Air Ejectors 35' 
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BASES: 

3.6.1 and 4.6.1 

Hydraulic Snubbers 

Snubbers are designed to prevent unrestrained pipe motion under dynamic loads as 
might occur during an earthquake or severe transient, while allowing normal thermal 
motion during startup and shutdown. The consequence of an inoperable snubber is 
an increase in the probability of structural damage to piping as a result of a seismic 
or other event initiating dynamic loads. It is therefore required that all hydraulic 
snubbers required to protect the primary coolant system or any other safety system 
or component be operable during reactor operation.  

Because the snubber protection is required only during relatively low probability 
events, a period of 72 hours is allowed for repairs or replacements. In case a 
shutdown is required, the allowance of 36 hours to roach a cold shutdown condition 
will permit an orderly shutdown consistent with standard operating proced:res.  
Since plant startup should not commence with knowingly defective safety related 
equipment, Specification 3.6.1.5 prohibits startup with inoperable snubbers.  

All safety related hydraulic snubbers are visually inspected for overall integrity 
and operability. The inspection will include verification of proper orientation, 
adequate hydraulic fluid level and proper attachment of snubber to piping and 
structures.  

The inspection frequency is based upon maintaining.a constant level of snu:er 
protection. Thus the required inspection interval varies inversely with the observed 
snubber failures. The number of inoperable snubbers found during a required inspection 
determines the time interval for the next required inspection. Inspections neriormed 
before that interval has elapsed may be used as a new reference point to deternine 
the next inspection. However, the results of such early inspections performed Defore 
the original required time interval has elapsed (nominal tim';e less 25%) may not be 
used to lengthen the required inspection interval. Any inspection whose results 
require a shorter inspection interval will override the previous schedule.  

Experience at operating facilities has shown that the required surveillance program 
should assure an acceptable level of snubber performance provided that the Eeal 
materials are compatible with the operating environment.  

Snubbers containing seal material which has not been demonstrated by operating 
experience, lab tests or analysis to be compatible with .the operating environment 
should be inspected more frequently (every month) until material compatability 
is confirmed or an appropriate changeout is completed.  

Examination of defective snubbers at reactor facilities and material tests performed 
at several laboratories (Reference 1) has shown that millable gum polyurethane 
deteriorates rapidly under the temperature and moisture conditions present in 
many snubber locations. Although molded polyurethane exhibits greater resistance 
to these conditions, it also may be unsuitable for application in the higher 
temperature environments. Data are not currently available to precisely define 
an upper temperature limit for the molded polyurethane. Lab tests and in-plant 
experience indicate that seal materials are available, primarily ethylene propylene 
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BASES: 

3.6.1 and 4.6.1 

Hydraulic Snubbers (contcd) 

compoinds,.which should give satisfactory performanct 
:-(er the most severe conditions 

expected in reactor installations.  

To further increase the assurance of snubber reli'"ility, functional 
tests shul2 

be performed once each refueling cycl:. These tests will'include stroking of the 

snubbers to verify proper pist-n movement, lock-up and bleed. 
Ten percent or 

ten.snubbers, whichever is less, represents an adequate sample for such tests. 11 

Observed failures on these samples should require testing 
of additional units.  

Snubbers in high radiation areas or those especially difficult 
to remove need 

not be selected for functional tests provided operability 
was previously verified.  

To complement the visual external inspections, disassembly 
and internal examination 

for component damage and abnormal seal degradation should be performed. 
The 

examination of two units, each refueling cycle, selected from 
relatively sovere 

environments should adequately serve this purpose. Any observed wear, breakdown 

or-deterioration will provide a basis for additional inspections.  

(1) Report H. R. Erickson, Bergen Paterson to K. 
R. Goller, NRC, October 7, 1974 

Subject: Hydraulic Shock Sway Arrestors 
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