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DUKE POWER GoMPANY 
P.O. Box 33189 

CHARLOTTE, N.C. 28242 
HAL B. TUCKER TELEPHONE 

VIGE PRESIDEN (704) 373-4531 

NUGLEAR PRODUGON 

May 8, 1989 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, DC 20555 

Subject: Oconee Nuclear Station 
Docket Nos. 50-269, -270, -287 
Safety-Related Equipment 
Generic Letter 88-14 

Dear Sir: 

The proceeding information is in response to Generic Letter 88-14, dated 
August 8, 1988 concerning Instrument Air (IA) System Problems affecting safety 
related equipment. The generic letter requested that Duke Power Company 
review NUREG-1275, Volume 2 and perform a design and operations verification 
of the instrument air system. The requested verification includes three 
specific items: 

"1. Verification by test that actual instrument air quality is 
consistent with the manufacturer's recommendations for individual 
components served.  

2. Verification that maintenance practices, emergency procedures, and 
training are adequate to ensure that safety-related equipment will 
function as intended on loss of instrument air.  

3. Verification that the design of the entire instrument air system 
including air or other pneumatic accumulators is in accordance with 
its intended function, including verification by test that 
air-operated safety-related components will perform as expected in 
accordance with all design-basis events, including a loss of the 
normal instrument air system. This design verification should 
include an analysis of current air operated components failure 
positions to verify that they are correct for assuring required 
safety functions.  

> In addition to the above, each licensee/applicant should provide a discussion 
,U of their program for maintaining proper instrument air quality." 

0 By letter dated February 10, 1989 I advised the NRC that verification of the 
IA System adequacy for all our nuclear stations is in the process and that a 

10: response will be provided by May 8, 1989. Accordingly, Attachment 1 to this 
o V letter provides the requested verification and program discussion for the 

Oconee Nuclear Station. Supplement A provides a list of Oconee air-operated 
,un ractive valves. These valves will be verified by test to go to their fail-safe 

position on a periodic basis. Recent verification testing of some of these 
valves indicated that air-operated safety-related components will perform in 

; loa.. accordance with their intended safety function. of4
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In general, Oconee Nuclear Station has recognized the need for a reliable IA 
System which will provide quality instrument air and has been taking proper 
action to ensure these needs are met. To the best of our knowledge, the 
instrument air systems at Oconee are designed in accordance with their 
intended function.  

Please note that Duke Power has been evaluating and modifying both equipment 
and procedures to improve the reliability of the Oconee IA System based on 
industry experiences and recommendations from different programs.  
Specifically, based on recommendations from the B&W Owners Group's Safety 
Performance and Improvement Program, INPO, and NUREG-1275 we have implemented 
or are.in the process of implementing station modifications to enhance and 
improve the performance of the IA System.  

As indicated in Attachment 1 all Oconee instrument air supply components are 
maintained in accordance with their respective manufacturers' recommendations 
and our own maintenance experience. In addition, we are in the process of 
implementing an instrument air quality testing program to periodically 
determine the actual supplied air quality. The instrument air quality 
testing program will be in place by June 30, 1989. The results of a recently 
performed air quality test are provided in Attachment 1. Furthermore, all 
preventive maintenance program activities on IA System were reviewed and all 
meet or exceed vendor requirements.  

In regards to emergency procedures and operator training, the conclusion of 
our review is that Oconee Nuclear Station has sufficient procedural guidance 
and training in place for the operators to effectively manage a loss of 
instrument air event and to stabilize the plant in safe condition.  

Pursuant to the requirements of the Generic Letter, when all requirements of 
the Generic letter have been implemented, written notification will be 
provided stating that all actions are complete, and the documentation 
assembled for this verification will be retained for a minimum of two years 
from this submittal date for future audit by the NRC staff.  

I declare under penalty of perjury that the statements set forth herein are 
true and correct to the best of my knowledge.  

Very truly yours, 

H. B. Tucker 

MAH/60/td
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cc: Mr. S. D. Ebneter 
Regional Administrator, Region II 
U. S. Nuclear Regulatory Commission 
101 Marietta Street, NW, Suite 2900 
Atlanta, GA 30323 

Mr. D. B. Matthews 
Office of Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
Washington, DC 20555 

Mr. P. H. Skinner 
NRC Resident Inspector 
Oconee Nuclear Station



ATTACHMENT 1 

Duke Power Company 
Oconee Nuclear Station 

Response to Generic Letter 88-14 
Instrument Air Supply System Problems Affecting 

Safety Related Equipment 

By letter dated August 8, 1988 the NRC issued Generic Letter 88-14 concerning 
Instrument Air (IA) System problems affecting safety related equipment. The 
generic letter requested each licensee/applicant to review NUREG-1275, Volume 
2, and perform a design and operations verification of the IA System. This 
verification should include: 

1. Verification by test that actual instrument air quality is consistent 
with the manufacturer's recommendations for individual components served.  

2. Verification that maintenance practices, emergency procedures, and 
training are adequate to ensure that safety-related equipment will 
function as intended on loss of instrument air.  

3. Verification that the design of the entire instrument air system 
including air or other pneumatic accumulators is in accordance with its 
intended function, including verification by test that air-operated 
safety-related components will perform as expected in accordance with all 
design-basis events, including a loss of the normal instrument air 
system. This design verification should include an analysis of current 
air operated component failure positions to verify that they are correct 
for assuring required safety functions.  

In addition to the above, each licensee/applicant should provide a discussion 
of their program for maintaining proper instrument air quality.  

Furthermore, the NRC required each licensee/applicant to provide a response to 
the staff within 180 days confirming that verification as described above has 
been performed. Also, the staff recognized that some instrument air system 
testing as indicated in Item 3 above may have potentially adverse consequences 
on plant power operation, and therefore, such testing should be performed at a 
refueling or other scheduled outage in order to avoid adverse system 
interactions. If IA System testing cannot be completed within 180 days, it 
may be deferred until the next scheduled outage.  

My letter of February 10, 1989 informed the NRC that we were in process of 
verifying the adequacy of the IA System for Oconee Nuclear Station and that a 
response will be provided no later than May 8, 1989.  

The following paragraphs provide a description of the Oconee instrument air 
program for maintaining proper instrument air quality and responses to each of 
the three items identified in Generic Letter 88-14.  

Duke Power Company has recognized the need for a reliable IA System which will 
provide quality instrument air. Based on industry experiences and 
recommendations from the B&WOG, Safety Performance Improvement Program, both 
equipment and procedures have been modified to improve the reliability of the
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Oconee IA System. In addition, Oconee Nuclear Station is implementing an 
instrument air quality testing program to ensure that IA System fulfills its 
intended function. This program will be in place by June 30, 1989.  

Instrument air is presently supplied by three oil free reciprocating 
compressors. The compressors intakes are in the turbine building basement 
which is free of corrosive containments and hazardous gases. Each compressor 
takes suction through an inlet filter. The compressors discharge air is 
cooled by two aftercoolers and then routed to three receiver tanks. The 
receivers are blown down once per shift to rid the system of any accumulated 
water. Moist air enters 8he four refrigerant dryers where the air is dried to 
a minimum dew point of 35 F. The filter-separator contained within the dryer 
package also removes particulate and moisture from the air stream. The filter 
is rated at 0.6 microns. At each air operated valve or instrument, the air is 
filtered again through a filter-regulator. In addition to the existing 
compressors, a new full load rotary screw compressor with its own aftercooler, 
desiccant dryers, and coalescing filter will soon be operational. Also, three 
small, non-load shed, compressors, aftercoolers, desiccant dryers and filters 
serving critical to the plant valves and instruments will be operational by 
December 1990. All new filters have a micron rating consistent with our 
specification.  

The instrument air system will be fully tested by June 30, 1989 for acceptable 
air quality. Air moisture content will be tested semi-annually, oil content 
and foreign particulate will be tested annually. Air dew point should not 
exceed 40 F, oil content should not exceed 1 ppm, and foreign particulate 
should not exceed 3 microns in size. If any of these limits are exceeded, 
appropriate corrective actions will be taken. Instrument air will be sampled 
at the following locations: turbine building main header, turbine building 
secondary header, dryer outlet, and each units auxiliary building header.  

All instrument air supply components are maintained in accordance with their 
respective manufacturers recommendations and our own maintenance experience.  
Also, the filter-regulators associated with air operated valves critical to 
operation of the plant will be regularly maintained.  

Request 1 

"Verification by test that actual instrument air quality is consistent with 
the manufacturer's recommendations for individual components served." 

Response 1 

The Oconee IA System was tested recently to verify the quality of the supplied 
air. The following is a summary of the test results.  

Sample Dew Point Particulate Oil Content 
Point F) (Microns) (PPM) 

Dryer Outlet -10 2 <0.5 
Turb. Bldg. main header 2 2 <0.5 
Turb. Bldg. secondary header -2 2 <0.5 
Unit 1 Aux. Bldg. header -5 2 <0.5 
Unit 2 Aux. Bldg. header 3 2 <0.5 
Unit 3 Aux. Bldg. header -1 2 <0.5
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The air quality test results listed above were obtained in the following 
manner. The dew point, oil content and particulate, size were obtained by 
filling cylinders with Instrument Air and then sending the cylinders off site 
for analysis by an air quality laboratory. Based on the results observed, we 
have determined that the method utilized to determine the dew point is 
questionable and subject to error. We are currently in the process of 
procurement of our own new test equipment to retest and verify the above 
measured dew points. This testing is expected to be completed by June 1, 
1989. The results of this test will be submitted along with a written 
notification upon completion of the required actions as specified in GL88-14.  

Oconee Nuclear Station is in the process of implementing an air quality 
testing program. As part of this air quality testing program, future tests 
for dew point and particulate will be performed with in-house equipment. Oil 
content will be obtained by passing Instrument Air through a filter. The 
filter will then be analyzed by Duke's Industrial Health Group to determine 
the mass of oil contained. Per this program, dew point will be determined 
every six months, while oil concentration and particulate size will be 
determined once per year. Sample locations will be as listed above.  

Also, as part of this program, a test acceptance criteria will be determined 
by Duke's Design Engineering Department. The acceptance criteria will be 
based on air operated valve vendor recommendations and the Instrument Air 
Standard ISA-S7.3-1975. Although the vendor recommendations may differ for 
certain equipment, the acceptance criteria will likely include the following: 

1. Dew point temperature at system pressure <400F.  
2. Oil concentration <1PPM.  
3. No particles >3 microns detected.  

Request 2 

"Verification that maintenance practices, emergency procedures, and training 
are adequate to ensure that safety-related equipment will function as intended 
on loss of instrument air." 

Response 2 

A. Review of Maintenance Practices 

All preventative maintenance (PM) activities were reviewed on supply 
equipment and all meet or exceed manufacturer's requirements. The 
equipment reviewed were the reciprocating compressors and the refrigerant 
dryers. The recently installed compressor, dryers, and filters are not 
operational, therefore were not included in this review. Preventive 
maintenance procedures for this equipment will be written based on vendor 
manual recommendations when they become operational. The following is a 
description of each preventative maintenance activity on each of these 
components.
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The three reciprocating compressors receive quarterly, semi-annual, and 
annual preventative maintenance. The following checks are made during 
the quarterly PM: 

1. All air filters are checked and cleaned or replaced.  
2. Motor to compressor belts are checked.  
3. All valve cover bolts are checked for tightness.  
4. Oil level in the crankcase is checked.  
5. All tubing and piping is checked for leaks.  
6. Valve temperatures are taken and recorded.  

During the semi-annual PM, the following checks are performed: 

1. All valves are checked and replaced as needed.  
2. The cylinder bore is checked for damage or trash.  
3. Wear on the rider rings and piston rings is checked. These are 

replaced if needed.  
4. Piston rod packing is checked and replaced if needed.  
5. The oil scraper rings are checked if needed and replaced.  

During the annual PM, the following checks are made in addition to those 
done on the semi-annual PM: 

1. The piston is removed and the cylinder bore is measured at 12 places 
to determine the wear in the cylinder.  

2. The cross head is removed and all clearances are checked.  
3. The cross head wrist pin is removed and all clearances are checked.  
4. All water passages are checked for cleanliness.  
5. The piston is checked for wear.  
6. The main bearings are checked.  
7. A function verification is performed.  

The four refrigerant dryers receive monthly preventative maintenance.  
The filter-separator contained with the dryer package also removes 
particulate and moisture from the air stream. The filter is rated at 0.6 
microns. Each dryer package is completely checked for proper operation.  
Any problems found are corrected under a follow-up work request. The 
monthly PM consists of the following: 

1. A visual inspection is performed.  
2. The refrigeration system is monitored.  
3. The filter-separator pressure drop is recorded.  
4. The dryer is shutdown, cleaned, and lubricated.  
5. The filter-separator elements are replaced if D/P is excessive.  
6. The dryer is put back in service and monitored during start-up.  
7. The filter-separator pressure drop is again recorded.  
8. The refrigeration system is evaluated by observation of pressures, 

sight glass, and electrical parameters.
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A preventive maintenance program is also being established for critical 
instrument air demand equipment. This program will help to ensure that 
equipment such as regulators, positioners, and pneumatic control valves 
are not degraded by contaminated air. The following steps outline this 
program: 

1. A list will be developed which identifies air demand equipment which 
is critical to operation. This list will be developed by the 
station and be reviewed by Design Engineering by December 1989. The 
list will also identify whether the work will require an outage or 
non-outage to be performed.  

2. Regulator filter elements for the equipment identified critical to 
operation will be replaced. Change-out of filters for all three 
units will be completed by January 1991. The time is necessary due 
to the equipment being not available except during Unit outages.  

3. Establishment of a PM program by January 1991 to ensure that 
regulator filter elements for critical to operation equipment are 
replaced on a three year frequency or every other outage. Based on 
the findings of the initial PM after replacement, this interval may 
be adjusted.  

B. Review of Emergency Procedures 

The Loss of Instrument Air abnormal procedures were reviewed for Oconee 
Nuclear Station in November and December of 1988. Guidance for the 
procedure review was provided by NUREG-1275, recommendation 2.a and 
reports provided by other industry groups such as NSAC and INPO. The 
procedure review involved determining the availability of the procedure, 
the procedural strategy employed to cope with loss of instrument air 
events, and a review of the technical content of the procedures.  

Oconee Nuclear Station has in place, in the control room, a procedure to 
address a loss of instrument air system event. The overall strategy 
employed is to stabilize the plant by restoring the instrument air system 
functions by recovering normal air supply sources to providing a backup 
source of air and isolating any air leaks. The technical content of the 
procedures carry out this strategy by identifying components to be 
manipulated, the sequence, and failure positions of components on loss of 
air. The Oconee units have experienced significant loss of air events.  
The units recovered from these events without serious incident using the 
strategy that is contained in the loss of air procedures. The lessons 
learned from these events, as well as others, were used to strengthen the 
technical content of the procedures.  

In conclusion, the loss of instrument air procedures are deemed adequate 
to cope with anticipated loss of instrument air events. Also, because of 
our experience with losses of air, the procedures in effect have been 
validated.
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C. Review of Training 

The operation of the instrument air system and the consequences of the 
loss of instrument air are covered in the Systems Specific Module of the 
Basic Operator Training Program. This training is provided to all 
trainees prior to them reporting to the stations.  

1. Classroom training on the instrument air system is provided to all 
operators during the Introduction to Systems Specific (ISS) module 
of training after reporting to the stations.  

2. Each non-licensed operator is required to qualify on the operation 
of the instrument air system using the appropriate Training and 
Qualifications guide prior to operating the system.  

3. Each non-licensed operator requalifies on the operation of the 
instrument air system, after initial qualification, at a frequency 
deemed appropriate by the Nuclear Licensed Operator requalification 
program at Oconee. This frequency is presently every two years.  

4. Each licensed operator receives classroom and simulator training on 
the loss of instrument air during the license preparatory module.  
This training includes specific simulator scenarios developed that 
require the operators to respond and to recover from a loss of 
instrument air.  

5. Each licensed operator receives requalification training on the loss 
of instrument air at a frequency deemed appropriate by the 
requalification program at Oconee. This training includes simulator 
training utilizing scenarios that require the operators to respond 
and to recover from a loss of instrument air. This training is 
presently conducted at a frequency of every two years.  

Classroom and simulator training on "Loss of Instrument Air" provided for 
operators at Oconee Nuclear Station include the following lessons: 

1. OP-OC-SAE-L35, "Loss of Instrument Air at Power" (Announced 
Simulator Scenario) 

2. OP-OC-SAE-L68, "Loss of Instrument Air at Power" (Unannounced 
Simulator Scenario) 

3. OP-OC-SSS-IA, "Instrument Air System" (Lesson Plan) 
4. OP-OC-EAP-APB, "Abnormal Procedures Guide" (applies to all 

Abnormal Procedures including AP/1,2,3/A/1700/22 - Loss of 
Instrument Air) 

Furthermore, as a result of the INPO SOER 88-1, additional training 
enhancements include: 

1. Mechanical Maintenance 

The Control Valve Maintenance and Repair Lesson Plan was revised to 
reflect problems that may result if extreme care is not taken to 
ensure no contamination exists in the air system components.
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2. Power Plant Fundamentals 

The existing "Compressed Air Systems" lesson plan covers the 
importance of the Instrument Air System with discussion of uses of 
air systems for valve operation and instrument control. This Lesson 
Plan also covers major components, function, and adverse effects of 
loss of air. References to INPO SOER 88-1 (which was based in part 
on NRC Case Study Report AEOD/C701, i.e. essentially NUREG 1275) 
have already been included.  

3. Instrument and Electrical 

SOER 88-1 will be added to the Pressure Measurement Lesson Plan, 
which is the first exercise oriented lesson addressing the use of 
instrument air components in the Basic Instrument and Electrical 
(I&E) Program. This will be complete by 7/1/89. Subject 
information will also be added to the Fisher Control Valve Actuator 
Lesson Plan presently under development for use as an advance topic.  
The Instrument Air System and the failure of instrument air is 
presently covered in the "Plant Air Systems" lesson plan.  

Oconee Nuclear Stations will cover this SOER in its 1989 Operating 
Experience Program (0EP) Training Programs stressing the importance of 
the Instrument Air System and sensitizing the technicians to its 
vulnerability. This SOER will be reviewed at least every 3 years to 
determine its continued applicability.  

In summary, it is our opinion that Oconee Nuclear Station has sufficient 
procedural guidance and training in place for the operators to 
effectively manage a loss of instrument air event. No further action is 
required as a result of this review.  

Request 3 

"Verification that the design of the entire instrument air system including 
air or other pneumatic accumulators is in accordance with its intended 
function, including verification by test that air-operated safety-related 
components will perform as expected in accordance with all design-basis 
events, including a loss of the normal instrument air system. This design 
verification should include an analysis of current air-operated component 
failure positions to verify they are correct for assuring required safety 
functions." 

Response 3 

In order to meet the requirements of this request, our Design Engineering's 
review for Oconee took place in five parts.  

1. Verify that dryers and filters are sized correctly for existing 
and anticipated future compressor capacity 

2. Evaluation of instrument air lines located in areas where temperatures 
are potentially lower than the dryer dew point 

3. Review instrument details to ensure that air-operated active valves fail 
in their intended positions 

4. Check for non-qualified / extraneous devices which could impede the vent 
paths for the air-operated active valve actuators



5. Verify that backup accumulators are properly designed to perform their 
intended function 

The results of our review are as follows: 

1. Verify That Dryers and Filters are Sized Correctly for Existing and 
Anticipated Future Compressor Capacity: 

The currently operating instrument air system is composed of 
three Worthington reciprocating, positive displacement, single-stage 
compressors. Each compressor is rated for 489 scfm at 100 psig and 
utilizes non-lubricated teflon-ringed pistons (i.e., no oil). The 
instrument air system demand is approximately 800 scfm but can increase 
above this value during either a unit trip or an outage (for the 
operation of tools).  

The compressor discharge air is cooled by two aftercoolers with 
cooling flow provided by the Low Pressure Service Water System (LPSW).  
The compressed air is routed to three 150 psig air receivers, each with a 
volume of 302 ft 

From the receivers, the air passes into four interconnected 
refr gerant air dryers, each rated at 300 scfm at 100 psig and providing 
a 35 F dew point at 100 psig. The filter contained within the dryer 
package is rated at 0.6 microns and removes entrained water and 
particulate from the air stream. It consists of 12 elements in a 150 
psig casing.  

During the course of several years of operation, several problems were 
eventually noted: 

1) Insufficient capacity to meet instrument air requirements during 
periods of heavy demand 

2) Accumulation of oil and water within the system 

3) Vulnerability of the system to relatively small line breaks 

4) Various problems associated with using nitrogen bottles as an 
emergency source of air to vital instruments 

Thus, it became increasingly apparent that the existing system was not 
adequate and that a complete system upgrade was in order. Two station 
modifications were initiated to address the problems listed above as well 
as to ensure that the system performed its intended design function. The 
details of these modifications are given below: 

a. Instrument Air System (IA) 

Station modification NSM ON-2114 was performed to provide a new 
primary IA compressor in order to upgrade the quality and capacity 
of Oconee's original instrument air system. The new system contains 
a Sullair Model 32/25-400 HP lubricated rotary screw compressor with 
a capacity of 2200 scfm. Current plans call for the Worthington 
compressors mentioned above to serve only as a backup to the Sullair 
unit (i.e., very infrequent operation). [NOTE: As mentioned in the
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response to Request 1, Oconee is presently developing an air quality 
testing program. The dryers to the Worthington units should be 
tested to verify their adequacy of performing in a backup mode.  
Should the testing results indicate unacceptable air quality, an 
appropriate modification (e.g., installation of a new dryer system) 
will be implemented to correct the problem.] 

The compressor filtration system installed under station 
modification NSM ON-2114 is manufactured by Pure-Aire and consists 
of parallel two-stage coalescing filter trains. The first stage 
removes contaminating particles such as ash, dust, water aerosols, 
lubricant mist, carbon, rust, and other pollutants 0.3 micron and 
larger. The second stage removes particulates and eliminates all 
lubricant aerosols 0.01 micron and larger. Each train can 
accommodate a maximum airflow of 1218 scfm.  

Two Pure-Aire Model 1000 PSII refrigerant air dryers are currently 
installed under this modification. These are now scheduled to be 
replaced with two Pure-Aire Model PAR-1200 (or equivalent) desiccant 
dryers by first quarter of 1990. Per manufacturer's data, these 
units have a design flowrate og 1200 scfm each and a design dew 
pbint of -40 F (compared to 35 F with the existing units).  
Desiccant fines filters and dew point monitors will also be 
installed downstream of each dryer.  

Therefore, based upon the above information, the Oconee IA system 
filters and dryers under this modification are adequately sized and 
are designed to provide high quality air to the components served by 
IA.  

b. Auxiliary Instrument Air System (AIA) 

Station modification NSM ON-2267 (due completion in December 1990) 
is currently under construction and, once implemented, will provide 
a reliable auxiliary source of instrument air to components used to 
reach and maintain safe shutdown of the plant during a loss of IA 
event. The system will contain three (one per unit) 100 scfm 
air-cooled, oil-flooded rotary screw compressors manufactured by 
Sullair (Model 1OB-30).  

On the discharge of each compressor will be a Pure-Aire Model 
MPCR-21 combination filter rated for 210 scfm. These filters remove 
particulates to 0.5 microns and aerosols to 0.01 microns.  

Downstream of each filter will be a Pure-Aire Model PAR-125 
desiccant dryer which is rated for a maximum flow of 125 scfm and a 
dew point of -400F. A desiccant fines filter will be installed on 
the discharge of each dryer.  

Therefore, based upon the above information, the AIA system filters 
and dryers have been adequately sized and have been designed to 
provide high quality instrument air to the components that will be 
served by AIA.
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Thus, we conclude that problems with the original instrument air system 
have been identified and that all necessary modifications to correct 
these problems are being implemented at this time. In addition, the 
development of an air quality testing program will serve to undergird 
these modifications.  

2. Evaluation of Instrument Air Lines Located in Areas Where Temperatures 
are Potentially Lower Than the Dryer Dew Point: 

A review was also performed to determine if instrument air lines were 
routed to areas which could see temperatures potentially lower than 35oF 
(the current dryer dew point) and, therefore, be susceptible to 
condensate formation and / or freezing. The potential areas identified 
were as follows: 

a. line going to the Interim Radwaste Building (outside Unit 3) 
b. lines to all Borated Water Storage Tank (BWST) level transmitters 
c. all Reactor Building Emergency and Equipment Hatch pressure test 

lines 
d. line to Oconee Radwaste Facility IA header 
e. the level instrumentation at the base of the Elevated Water Storage 

Tank 
f. areas near outside air intake grills or large doorways on exterior 

walls of the Turbine Building 
g. south wall of the Turbine Building (Unit 3); in particular, the 

Turbine Building flood drain pipe and the truck bay 
h. exterior wall along column M on the Turbine Building 3rd floor 

between Units 2 & 3 
i. areas around the Reactor Building Equipment Hatch (1st floor) when 

the hatch is open .during outages 

Items a, c, and d above do not interface with safety-related equipment.  
Likewise, the Elevated Water Storage Tank (item e) is not safety-related.  
Thus, these items are excluded from the scope of this review.  

Oconee currently has in place a weatherization procedure which is used to 
provide inspection and preventive maintenance of areas exposed to cold 
weather. Sections 11.1.5 and 11.1.7 of the procedure specifically 
address the Borated Water Storage Tanks (item b above) by inspecting the 
associated piping and instrumentation for damaged or missing insulation, 
installing tents around the BWST instrumentation, and installing 
temporary portable heaters for use in these tents. Thus, proper 
preventive actions are taken to prevent line freezing.  

Similarly, Section 11.1.1 of the weatherization procedure specifically 
addresses actions which should be taken to secure the Turbine Building 
from cold weather. These include: 

o installing covers over openings on the east side (5th floor) 
o closing and fastening louvered openings on the east side (3rd floor) 
o verifying operation and closing of all exterior rollup doors 
o inspecting all accessible exterior surfaces for holes or missing 

siding 
o cycling roof fans and west side exhaust fans, verifying that louvers 

close securely when the fans are shut off



Thus, with this procedure in place, line freezing in potentially colder 
areas of the Turbine Building (items f thru h above) is effectively 
prevented. This procedure has been implemented successfully to date.  

Finally, instrument air is not used in the Reactor Buildings while the 
units are operating. Furthermore, during outages, IA is used only for 
the operation of tools. Therefore, no safety-related function is 
performed and any IA lines covered under item i above may be excluded 
from our review.  

As mentioned under item #1 above, the refrigerant air dryers installed 
under NSM ON-2114 are scheduled to be replaced with Pure-Aire Model 
PAR-1200 (or equivalentl desiccant dryers by Fall 1989. Again, the 
design dew point ;,s -40 F, which is far below Oconee's lowest recorded 
temperature of -7 F. Therefore, upon their installation, the desiccant 
dryers will significantly reduce the moisture content of the IA System.  

3. Review of Instrument Details to Ensure That Air-Operated Active Valves 
Fail in Their Intended Positions: 

A list of air-operated active valves was obtained from the Oconee valve 
data base. Active valves are defined as those which are required to move 
to accomplish their safety function (i.e. prevent or mitigate the 
consequences of a design basis accident. Valve drawings and flow 
diagrams were then reviewed to determine the failure positions of the 
active valves. These are given in Supplement A. A review of 
corresponding instrument details confirmed that all air-operated active 
valves are designed to fail in their correct position due to loss of 
instrument air.  

There are no air-operated safety-related HVAC dampers at Oconee.  

Also, all of the air-operated valves on Supplement A are verified by test 
to go to their fail-safe position on a periodic basis with the exception 
of: Valves 1,2,3C-192, 1,2,3CCW-20 through 25, 1,2,3,FDW-315 and 316, 
1,2,3HP-120, 1,2LPSW-251 and 252, 3LPSW-404 and 405, 1,2,3LPSW-516 and 
525, 1,2,3MS-87, 1,2V-82. Testing requirements and the need for periodic 
testing of these valves are under investigation. The results of this 
investigation will be submitted as they become available.  

4. Check For Non-Qualified / Extraneous Devices Which Could Impede the Vent 
Paths For the Air-Operated Active Valve Actuators: 

The instrument details referenced in Item #3 above were subsequently 
reviewed for active valves possessing non-qualified / extraneous devices 
which could impede their actuator's vent path. The valves identified 
were 1, 2, 3 FDW-315, -316 (Main Feedwater System); 1, 2 LPSW-251, -252 
(Low Pressure Service Water System); 1, 2, 3 HP-120 (High Pressure 
Injection System); and 1, 2, 3 MS-87 (Main Steam System). These valves 
are discussed as follows:



-12

a. 1, 2, 3 MS-87: 

These valves are part of the steam supply to the Turbine Driven 
Emergency Feedwater Pump turbine. These valves can be excluded from 
consideration since they are not required to prevent or mitigate the 
consequences of a design basis accident. They are required for 
station blackout only, but are considered 'active' nonetheless.  

b. 1, 2, 3 HP-120: 

These valves are used to provide the normal injection flowpath from 
the 'A' HPI pump to the Reactor Coolant System. Currently, no 
solenoid valve is provided between the valve positioner and the 
actuator. This item is currently being reviewed and a resolution is 
expected by June 1, 1989.  

c. 1, 2 LPSW-251, -252: 

These valves are flow control valves on the discharge of the Low 
Pressure Injection and Decay Heat Coolers 'A' and 'B', respectively, 
and are required to mitigate the consequences of a design basis 
accident. The valve positioner is non-safety and is situated 
between the valve actuator and the safety solenoid valve which 
controls the supply air to the positioner. The positioner, 
solenoid, and other associated control instrumentation is designed 
to meet the original design basis of the plant. A common mode 
failure of the actuator positioners for both valves (or any of the 
other control loop components) is remote. In order to fully assess 
the situation, however, additional review time is required. The 
results of this review will be available by June 1, 1989.  

d. 1, 2, 3 FDW-315, -316: 

These valves supply emergency feedwater to the 'A' and 'B'.steam 
generators, respectively, and are required to mitigate the 
consequences of a design basis accident. The valve positioner is 
non-safety and is situated between the valve actuator and the safety 
solenoid valve which controls the supply air to the positioner. A 
common mode failure of the actuator positioners for both valves (or 
any of the other control loop components) is remote. Furthermore, 
the actuation logic for these valves was previously evaluated in 
response to an item generated during the NRC's Oconee Safety System 
Functional Inspection (SSFI) audit conducted from 5/5/86 to 6/11/86, 
assessing the operational readiness of the Emergency Feedwater 
System. All corrective actions in this regard have either been 
implemented or are planned for implementation. In order to fully 
assess the situation, however, additional review time is required.  
The results of this review will be available by June 1, 1989.  

5. Verify That Backup Accumulators are Properly Designed to Perform Their 
Intended Function: 

The list of air-operated active valves (Supplement A) referred to in item 
#3 above was again reviewed to determine which of these valves had 
accumulators as a redundant source of air to ensure the valve achieves 
its proper failure position. The only air-operated active valves with
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vendor supplied accumulators are 1, 2, 3 LPSW-516, -525 (Low Pressure 
Service Water System) and 1, 2, 3 HP-5, -21 (High Pressure Injection 
System). A design verification performed by Design Engineering and the 
valve manufacturers subsequently determined the accumulators were 
properly sized to perform their intended function. Functional 
verification tests are currently scheduled to be performed by June 1, 
1989.  

Summary and Action Items: 

1. Because of several capacity and air quality problems arising with the 
existing instrument air system, Oconee is supplying new compressors and 
dryers per modifications ON-2114 and ON-2267. The Oconee IA system 
filters and dryers installed under ON-2114 are adequately sized and are 
designed to provide high quality air to the components served by IA. The 
Oconee AIA system filters and dryers installed under ON-2267 have also 
been adequately sized and designed to provide high quality instrument air 
to the components that will be served by AIA.  

2. Oconee is presently developing an air quality testing program. The air 
quality testing specification will be written and the program will be in 
place by June 30, 1989.  

3. All of Oconee's air-operated active valves are designed to fail in their 
correct position on loss of air per instrument detail review. Also, all 
air-operated valves at Oconee are verified by test to go to their 
fail-safe position on a periodic basis with the exception of the valves 
previously noted. These valves are: 

1,2,3C-192, 1,2,3CCW-20 through 25, 1,2,3FDW-315 and 316, 
1,2,3HP-120, 1,2,LPSW-251 and 252, 3LPSW-404 and 405, 
1,2,3LPSW-516 and 525, 1,2,3MS-87, and 1,2V-82.  

Testing requirements and the need for periodic testing of these valves 
are under investigation. The results of this investigation will be 
submitted as they become available.  

4. The original refrigerant dryers in the Turbine Building Basement 
will be tested to verify their adequacy of performing in a back-up mode.  
This will be completed after the new base load compressor and dryers are 
operational. This won't be until first quarter of 1990.  

5. Non-qualified components were discovered in the vent paths for valves 1, 
2, 3 FDW-315, -316; 1, 2 LPSW-251, -252; and 1, 2, 3 HP-120.  
Additional review time is needed to fully assess the situation. A 
resolution to these items is expected by June 1, 1989.  

6. The accumulators for active valves 1, 2, 3 LPSW-516, -525 (Low Pressure 
Service Water System) and 1, 2, 3 HP-5, -21 (High Pressure Injection 
System) are properly sized to perform their intended function.  
Functional verification tests are currently scheduled to be performed by 
June 1, 1989.
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7. A list of critical to operation air demand equipment will be 
developed by December 1989. The list will also identify whether the work 
will require an outage or non-outage to be performed. Also, regulator 
filter elements for the equipment identified critical to operation will 
be replaced. Change-out of filters for all three units will be completed 
by January 1991. The time is necessary due to the equipment being not 
available except during Unit outages. Furthermore, a PM program will be 
established by January 1991 to ensure that regulator filter elements for 
critical to operation equipment are replaced on a three year frequency or 
every other outage. Based on the findings of the initial PM after 
replacement, this interval may be adjusted.  

In summation, Oconee has recognized the need to provide quality instrument air 
and is taking proper action to ensure these needs are met. To the best of our 
knowledge, the instrument air systems at Oconee are designed in accordance 
with their intended function. Any design deficiencies have been identified 
and proper corrective action has been and is being taken. Verification by 
test that air-operated safety-related components will perform as expected has 
been conducted. Additional verifications are also scheduled.
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SUPPLEMENT A 

OCONEE AIR-OPERATED ACTIVE VALVES 
OPERATOR FAILURE POSITIONS 

Valve Tag Failure Position 
1, 2, 3 C192 Closed 
1, 2, 3 CC8 Closed* 
1, 2, 3 CCW20 As Is * 
1, 2, 3 CCW21 As Is * 
1, 2, 3 CCW22 As Is * 
1, 2, 3 CCW23 As Is * 
1, 2, 3 CCW24 As Is * 
1, 2, 3 CCW25 As Is 
1, 2, 3 CS6 Closed 
1, 2, 3 FDW106 Closed 
1, 2, 3 FDW108 Closed 
1, 2, 3 FDW315 Open 
1, 2, 3 FDW316 Open 
1, 2, 3 GWD13 Closed 
1, 2, 3 HP5 Closed 
1, 2, 3 HP21 Closed 
1, 2, 3 HP120 Closed 
1, 2, 3 HPSW184 Open 
1, 2, 3 LPSW138 Open 
1, 2 LPSW251 Open 
1, 2 LPSW252 Open 
3 LPSW404 Open 
3 LPSW405 Open 
1, 2, 3 LPSW516 Open 
1, 2, 3 LPSW525 Open 
1, 2, 3 LWD2 Closed 
1, 2, 3 MS87 Open 
1, 2, 3 MS93 Open 
1, 2, 3 PR2 Closed 
1, 2, 3 PR3 Closed 
1, 2, 3 PR4 Closed 
1, 2, 3 PR5 Closed 
1, 2, 3 PR8 Closed 
1, 2, 3 PR1O Closed 
1, 2, 3 PR20 Open 
1, 2, 3 RC7 Closed 
1, 2 V82 ** 

- Actuator is double-acting. On loss of air, valve will fail in the 
position it is in at that time.  

- 3-way valve. Top port opens on loss of air.
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SUPPLEMENT A 

(Cont.) 

OCONEE AIR-OPERATED ACTIVE VALVES 
OPERATOR FAILURE POSITIONS 

SYSTEM KEY 

C - Condensate System 
CC - Component Cooling System 
CCW - Condenser Circulating Water System 
CS - Coolant Storage System 
FDW - Main Feedwater System 
GWD - Gaseous Waste Disposal System 
HP - High Pressure Injection System (valves only) 
HPSW - High Pressure Service Water System 
LPSW - Low Pressure Service Water System 
LWD - Liquid Waste Disposal System 
MS - Main Steam System 
PR - Penetration Room Ventilation System 
RC - Reactor Coolant System 
V - Vacuum System


