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EXECUTIVE SUMMARY

.

This report was generated. in response to two issues. First, it documents the
results of an off-normal (transient) condition evaluation involving loss of
power to the compressed gas system (CGS) at PVNGS Unit 3 that occurred on
March 3, 1989: Second, it assesses the adequacy of the CGS and presents a
corrective action plan for the enhancement of the system’s functionality and
reliability. . ” .

On March ., 3, 1989, PVNGS Unit 3 suffered a Loss of Offsite Power (LOP) which
resulted in deenergization of non-essential electrical equipment, including
the CGS compressors., During the first few minutes of this event, the CGS
responded in accordance with its design basis (e.g., when the instrument air
subsystem header pressure dropped to 85 psig, the nitrogen subsystem supply
valve opened to allow nitrogen to vrepressurize the system). However,
approximately 1-1/2 to 2-1/2 hours into the event, the operators noted that
the pressure in the instrument air subsystem header had dropped to
approximately 65 psig, significantly below the minimum header design pressure
of 80 psig.

Although the CGS is not required for safe plant shutdown, it is desirable that
the system be maintained and operated in such a manner that meets system
demands under both normal and off-normal conditions. The importance of this
system has been repeatedly .addressed by the NRC, most recently in Generic
Letter (GL) 88-14. APS was in the process of evaluating the operation and
maintenance of the instrument air subsystem, as part of the response to GL
88-14, when the Unit 3 incident occurred, -

A comprehensive review of system design, operation and maintenance was
performed. This review included the following: Y
° Review of trip reports associated with the Unit 3 event and °
previous trips to analyze CGS performance, identify common
abnormalities and determine if the recently observed response to
the loss of power was typical.

© Review of associated PVNGS historical documents to identify whether
the CGS design basis has been . altered and-thus contributed to
system performance problems observed during the Unit 3 or previous
events.

° Survey of other utilities to compare the configuration of the PVNGS
CGS with that of similar nuclear plants and identify industry
recognized design and maintenance program improvements for
consideration at PVNGS. -

° Comparison of the CGS design basis with 4its performance to
determine whether any other potential system problems exist.

eiv-






®

13-MS-A20

COMPRESSED GAS SYSTEM EVALUATION- AND ANALYSIS

Comparison of the Main Steam Isolation Valves (MSIVs) and Feedwater
Isolation Valves (FWIVs) with the Atmospheric Dump Valves (ADVs)
design and function. This was done to determine if any instrument

* air subsystem design or maintenance deficiencies found on the ADVs
could apply t6 MSIVs and FWIVs.

Evaluation of compressed gas quality -effects on safety related
equipment to identify possible adverse system interactions that
could impact the performance of safety related components at PVNGS.

.Comparison of the CGS maintenance'program with the manufacturer'’s
recommended practices to develop new or revise existing maintenance
tasks that would improve system reliability.

The results of the above evaluations were compiled and conclusions were
reached regarding the adequacy of the existing system design and current
maintenance practices, A comprehensive corrective action plan and schedule
for system enhancement was developed. Evaluation results were as follows:

° Review of the nitrogen subsystem performance during the Unit 3
event showed that this system failed to meet its designed header
pressure. Furthermore, review of plant trip review reports showed
that a reduction in header pressure had been observed on two
previous  occasions in Unit |1 and in 1985. Corrective action
consisted of performing a flow test to determine if the nitrogen
subsystem, as currently configured, can provide the projected
normal and/or off-normal system demands. The results of this test
showed that the system had high pressure drops, but could supply
the required backup flow by throttling the manual bypass around the
regulators and removing an oversized spring in check valve IAN-VO056.

° A review of associatéd PVNGS historical documentation identified

two concerns with alr quality control at PVNGS. First, a failure - ,

in an ADV that occurred in 1988 may have been due to the’ presence
of particulate matter in the instrument air subsystem. Second, a
number of Engineering Evaluation Requests (EERs) were written to
address moisture accumulation in the system. Since both of these
concerns have been linked to component failures at other plants, asg
noted in Generic Letter 88-14, APS is taking action to develop a
systematic air quality control program which will ensure that
moisture, particulates and hydrocarbons are maintained at
sufficiently low 1levels and thus not adversely affect the
performance of safety reélated components interfacing with the CGS.

A pilot inspection program of eight penumatic components was
performed and the inspection results showed that none of the
components inspected would fail due to air quality.
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Survey of other nuclear plants showed that most plants, including

PUNGS, do not' have current as-built calculations that reflect .
normal and off-normal loads on the CGS. In order to determine if -

the system is properly sized, the existing PVNGS calculation used
to size the passive nitrogen subsystem will be revised to reflect
the current loads on the system. These loads will then be compared
with the rated and tested capacity of the liquid nitrogen storage
tank. The survey also showed that three utilities have a non-1E
BOP diesel that provides a backup power source to the compressor,
two utilities have 1E power to the compressor and three utilities
bhave no backup for their instrument air subsystem. APS will
perform an evaluation to determine the benefits and feasibility of
providing 1E power to the CGS as an addxtxonal or alternate backup
system.

Comparison of system function with its design basis revealed that
original design requirements for the nitrogen subsystem are not
fully met. APS performed flow testing and will modify some system
components in an effort to increase system reliability and meet the
intended design basis.

° Comparison of the ADVs’ with the MSIVs’ and FWIVs' design and

function revealed that pneumatic component leaks on the MSIVs and

-« FWIVs could affect their performance. APS will perform leak rate

calculations and verification tests on the valves'’ pneumatic

components -and improve associated maintenance practices. Leak

tests will be performed prior to any Unit restart and any leaks
wvhich could effect operability will be repaired.

° Evaluation of compressed gas quality indicated that it could
adversely impact the performance of safety related equipment.
Corrective actions will consist of ensuring proper maintenance
practices for major CGS components, periodic monitoring of air
quality in all three units and selective examination of safety

equipment pneumatic components. These actions will ensure that
required cleanliness standards for air quality are being met and/or
maintained.

° . Comparison of the CGS preventative maintenance program with the
maintenance requirements of CGS components’ manufacturers

recommendations, identified a number of areas where the PVUNGS
program will be enhanced.

The corrective action plan developed wvaries from activities that will be
performed prior to any Unit restart to activities that will become part of the
PVNGS lifetime design, monitoring and maintenance program. Implementation of
this plan is intended to achieve the improved functionality and reliability
reflective of the subject system’s importance.

-vi-
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I. PURPOSE AND OBJECTIVES

\
The overall purpose of this report 1is to provide an analysis of findings
related to an event that: occurred at PVNGS Unit 3 on March 3, 1989, to

. ldentify lessons learned from this and previous events, and to document and

schedule needed improvements that will establish an acceptable standard of
safety and reliability for the compressed gas system (CGS) at PVNGS.

In order to ensure that a comprehensive review-of the CGS is performed and
that improvements are made thus establishing an acceptable standard of safety
and reliability for the system, seven independent reviews of the CGS were

“performed. Review topics were chosen to ensure that all aspects of system

design and maintenance were researched and analyzed. These topics and the
review methodology are discussed below:

Analysis of the March 3, 1989 Unit 3 Event

° The post ¢trip report for the Unit 3 event was compared with
previous trip reports to determine if the response to the loss of
power was typical.

° Corrective action was formulated to address repeated abnormal
system responses.

Review of PVNGS Historical Documents
° Historical engineering documents were reviewed to identify any
operational concerns or changes to the design basis of the CGS

system that might have contributed to. the March 3, 1989 Unit 3 trip
or previous events.

° These 'same documénts were also reviewed to identify repeated
abnormal system responses. . »

° Corrective action was formulated to address operational concerns,
changes to the design basis, or repeated abnormal system responses.

Nuclear Utility Survey

° The following eight nuclear plants were contacted to gather
information on the design and maintenance of their CGS:

- Diablo Canyon

- Rancho Seco
- St. Lucie -
- San Onofre (SONGS) . -
- South Texas Project (STP) -
- Trojan
- Waterford
- Vogtle
° This information was wused to develop corrective action for system

design, ‘documentation, and preventative maintenance at PVNGS.

-1-
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’,

of System Function and Design

The design basis of the instrument air and nitrogen subsystems was
defined and compared with system performance to identify areas
vhere the plant did not or could not meet its 'design basis. The
following areas were addressed:

- Air Quality
- Normal and Transient System Loads

-

_Cprrectibe action was developed for areas where the plant did or

could not meet its design basis.
of ADVs, FWIVs, and MSIVs

The wvalve type, safety function, .and actuating system of .the ADVs, -
FWIVs, and MSIVs were compared to determine if these wvalves are
susceptible to a common failure mechanism.

A failure analysis due to compressed air problems (e.g., low air
pressure, dirt, water) was performed to determine if the function
of these valves could be compromised due to poor air quality.

Corrective action was developed to incorporate lessons learned from
the ADV response on the loss of the instrument air subsystem to the
FWIVs and MSIVs.

-

Compressed Gas Quality on Safety Related Equipment

‘All safety related equipment that requires compressed gas was

identified and tabulated.

Post trip reports were reviewed to determine if any of this safety -
related equipment had failed due to air quality.

Engineering Evaluation Reports (EERs) and failure data trending
records were reviewed to determine if the compressed gas system has
experienced problems related to air quality.

The potential impact of these problems was evaluated to determine
if gas quality could have contributed to the Unit 3 event or to
previous plant trips.

Corrective action was developed to improve air quality in the CGS.
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ANALYSIS AND EVALUATION :

Backgrouné
1. bescripcion of the Unit 3 Event g

On March 3, 1989, PUNGS Unit 3 suffered a Loss of Offsite Power (LOP) due
to inability of the fast transfer bus to transfer the loads on. NAN-SO1
and NAN-S02 bus, from the auxiliary transformer to the startup
transformer. As. a, result, the non-essential electrical equipment,
including the CGS compressors, ‘were de-energized.

The sequence of events was:

°

Large load rejection.
The steam bypass control valves performed irradically.

Main Steam Isolation Signal (MSIS) was received causing the
main steam isolation valves (MSIVs) and feedwater isolation
valves (FWIVs) to isolate.

The unit experienced an LOP.

There was a loss of power to the instrument air subsystem
compressor.,

° The ADVs were required for shutdown.

For the time sequence of the CGS.performance during the Unit 3 trip, .see
Table 1. The ADVs, MSIVs and FWIVs require compressed air to recharge
their accumulators, after they have performed their safety function. In
addition, normal loads would be expected . to decrease some; the CGS,
however, would continue to support some normal users.

Following loss of the compressors and poncinﬁing compressed gas usage,
the instrument air subsystem header pressure dropped to 95 psig in 1
minute and 45 seconds. At this time, the 1low pressure alarm for the
instrument air subsystem header sounded in the Control Room. When the
instrument air subsystem header pressure dropped to 85 psig (2 nminutes
and 42 seconds after the LOP), the nitrogen subsystem supply valve
(PV-52) automatically opened.

Between 1-1/2 and 2-1/2 hours after the LOP, an operator -observed that
the pressure in the instrument air subsystem main header had dropped to
approximately 65 psig. The nitrogen subsystem of the CGS is expected to
maintain the pressure at 100 psig in the nitrogen subsystem header and 80
psig at components in the instrument air subsystem header. Drop in
pressure to 65 psig represents a discrepancy with the expected pressure
from the nitrogen subsystem.
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2. Safety Significance

The Unit 3 1loss of power event demonstrated the importance of a
non-safety related -(NSR) system such as the compressed gas system to ‘the
plant operation. Although the CGS is not required for a loss of power
event, it is clear that the system must be designed, maintained and
operated in such a manner that ensures a reliable compressed gas supply
and will not challenge safety related systems or disable safety related
equipment. As presented in Section VI, actions will be taken to improve
the functionality and reliability of the CGS. The system is ‘NSR, but
interfaces with safety related equipment. \

3. Description of Compressed Gas System

-

The CGS at PVNGS is composed of the instrument air subsystem and the

nitrogen subsystem (See Table 2, Figures 1 and 2). Both subsystems and -

their equipment are classified as non-safety related (NSR) with the
exception of the containment isolation wvalves. Neither subsystem is
required for -emergency plant shutdown.

Safety related valves and dampers relying on compressed gas are designed
to fail in the "safe" position on loss of compressed gas or are provided
with individual safety related air/nitrogen accumulators sized to
properly operate the valve without reliance on the NSR CGS. The MSIVs,
FWlVs and ADVs £fall into the 1latter group. The accumulators. are
considered part of the system that contains the valves. These
accumulators are separated from the NSR CGS by "Q" class check valves, as
indicated in Figure 3.

Compressed gas plant demands are normally met by the instrument air
subsystem. It is only when the instrument air subsystem header pressure
drops below 85 psig that nitrogen is automatically introduced into the
air header via valve PV-52 which automatically opens on reduction of air
header pressure.

Each compressed medium, air and nitrogen, are supplied by independent and
diverse sources. Their configuration, equipment, and interface is
discussed in the following sections. ‘

a. Instrumént Air Subsystem

The instrument air subsystem is .shown on Figure 1. Its primary
components (compressors, air receivers, pre and afterfilters, and
dryers) ‘can provide a continuous supply of compressed air for
pneumatic instruments and valves at a nominal pressure of 110 psig
with a lower than -40F dew point.

Each of the three compressors can supply 500 scfm of compressed air
at 125 psig. Each compressor is two-stage, double acting,
reciprocating type with water cooled non lubricated cylinders. The
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compressor pistons are provided with rings made of teflon which do

not xequire lubrication. This ensures oil-free compressed air
which minimizes the potential for control system component failures.
During normal operation, one of the three compressors supplies all
compressed air requirements while the other two compressors are in
standby. In the event of a loss of one operating compressor or
heavy air demand, the resulting low pressure initiates automatic
start of the standby compressor(s). .

After leaving the compressor, the air passes through a water cooled
after cooler and a moisture separator to remove condensate
entrained in the air flow on its way to 1its associated air
receiver. Three air receivers (one per compressor), each with a
capacity of 151 ft3 at 100 psig (1150 scf each) are installed at
the discharge side of the compressors and are interconnected. This
capacity provides 30 seconds storage of compressed air to allow a
standby compressor -to be brought on line., The volume per receiver
is sufficient to prevent compressed air pressure to decay below the
minimum system pressure of 80 psig during this time.

After 1leaving . the receivers, the compressed air is conducted from
the discharge headexr through one of two 100% capacity prefilters.
The prefilters are rated at a removal efficiency 99.9% of particles
greater than 0.3 microns. The air continues to one of two
dessicant type dryers, each with dual towers. The dryers use
activated alumina which lowers the air flow to a dew point lower
than -40F.

The desiccant is regenerated periodically by directing a portion of
the flow from the discharge of the in-service tower through the
other tower to the atmosphere. Tower switching is performed
automatically and is initiated by a timer in the dryer's 1local
control panel. '

Next, the air passes through one of two 100% capacity afterfilters
which is rated to remove 99.9% of particles greater than 1 micron.

This compressed air is distributed to the wvarious plant_

instruments, valves, and components. The distribution system is
corrosion-resistant copper tubing and fittings with bronze/brass
valves and soldered joints. The main distribution header is 3v
diameter.

b. Compressed Gas Interface .
When instrument air subsystem headexr pressure drops below 85 psig
such as occurs in the event of a compressor ¢trip (i.e., 1loss of
power), the nitrogen subsystem automatically initiates nitrogen gas
flow into the instrument air subsystem header. This occurs when

.
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compressed gas back-up valve PV-52 opens on a low pressure signal
from PSL-52. Nitrogen gas is then distributed to components that
were served by the instrument air subsystem. ’

c. Nitrogen Subsystem

As shown 1in Figure 2, 1liquid nitrogen from the 3082 gallons
(equivalent to 255,000 available scf at a delivery pressure of 100
psig) capacity storage tank passes through the low pressure
vaporizer, which can supply a gaseous nitrogen flow of 1000 scfm.

After leaving the 1low pressure' vaporizer, the nitrogen passes
through the 1low pressure regulators where the pressure is reduced
from 150 psig to 115 psig. From this point, it is distributed to
various equipment (volume control tank and gas stripper for purging
and for low pressure blanketing requirements on other equipment)
including the instrument air subsystem header when required.-

The original (1976) liquid nitrogen storage tank sizing calculation
13-MC-GA-205 evaluated two cases:

i. Refueling shutdown and subsequent startup
ii. Consumption during.30 days normal operation

Case (a) establishes the 1liquid nitrogen storage tank size at
approximately 3000 gallons. Included in case (b) f£for "normal
operation" is an allowance for emergency nitrogen backup to the
instrument air subsystem of 350 scfm for one hour (21,000 scf).
This is approximately 8% of the capacity of the 1liquid nitrogen
storage tank. (Note: Based on recent measurements in Unit 2
during normal power operation, instrument air subsystem flowrates

averaged 301 scfm (see Section 1IV.D)).

The 1low pressure vaporizers are rated at 1000 scfm for eight hours
of continuous operation. At this rate, the contents of full 1liquid
nitrogen storage tank can be consumed in slightly over 4 hours.

High pressure nitrogen is also supplied by the liquid nitrogen
storage tank. Liquid nitrogen from the storage tank is pressurized
to 2400 psig by the 1liquid nitrogen pumps. The pressurized
nitrogen is then conducted to the high pressure vaporizer, which
can supply 300 scfm of compressed nitrogen gas. High pressure
compressed gas is supplied to the high pressure storage cylinders.
Approximately , 65,300 scf of compressed nitrogen can be stored in
the high pressure storage cylinders. After the compressed gas has
been regulated to 650 psig, the compressed gas is conducted to the
high pressure header for distribution to various equipment to
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supply high ptessure blanketing gas and makeup to the ADV
accumulator. Where nitrogen pressure required by the components is
less than the high header pressure, regulating valves are provided
in the lines supplying the components.

High pressure compressed nitrogen cylinders (Figure 2) also serves
as a backup to the low pressure compressed gas system and, if fully
charged, can be used as an alternate source of backup providing
approximately 3 additional hours backup to the instrument air
subsystem at 350 scfm.

4, §afeCy Design Basis

L

2

The CGS has no safety design basis since’ its operation 1is mnot required
for safe shutdown nor is it part of the Reactor Coolant Pressure
boundary. The nitrogen storage tank is designed and located such that a
tank  rupture will not adversely affect any system, component, or
structure required for safe shutdown.

During normal operation, the instrument air subsystem supplies filtered,
dry, oil-free air for pneumatic irstruments dampers and components
located throughout the plant including the active safety related
pneumatically operated valves located in the main steam support structure
(MSSS) building. These valves are atmospheric dump wvalves (ADVs), main
steam isolation wvalves (MSIV), and feedwater isolation valves (FWIVs).
The CGS is used to.provide motive force to position wvalves under normal
shutdown, surveillance tests, and trips without 1loss of the CGS
cCompressors. Upon 1loss of the instrument air subsystem, the low
pressure nitrogen subsystem fulfills this function.

There is industry wide concern relating to adverse affects on safety
related equipment caused by instrument air subsystem failure and/or air
quality. The effect on the safety related valves due to 1loss of -
instrument air subsystem and its quality will be examined in the
following paragraphs.

As will be explained in Section IV, the nitrogen subsystem automatically

supplies plant pneumatic demands when instrument air subsystem is at 85
psig or below (e.g., large plant demand or loss of power trip).

Iin the event that the nitrogen subsystem fails, the safety related
pneumatically actuated valves (ADVs, MSIVs, FWIVs) can still perform
their safety related function since they each are supplied with safety
related accunulators. The other safety related equipment will fail in
their "safe" position.

Therefore, loss of compressed gas does not affect plant safe shutdown.
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In conjunction with the compressed gas design basis, which requires a
-40°F dew point at 125 psig, and 400 SCFM, APS 'used the standard
ISA-S7.3-1975 as a guide to establish instrument air subsystem quality
values. These are listed below:

Dew Point - Shall be 18°F below minimum local ambient temperature
corrected to line pressure.

Particle Size - Maximum particle size in the air stream shall be 3

microns.
’

0il Content - As close to 0 w/w (per weight)ior v/v (per volume) as
_ possible and not higher than 1 ppm.

Contaminants - Free of corrosive contaminants and hazardous. gases.

Currently, there is no design basis for the quality of the nitrogen in
the CGS. -

5.  Goncerns with Compressed Gas Systems

Generic concerns with CGS or instrument air systems have been expressed
in the past., The concerns center around the issue that instrument air
systems are usually not safety related. They interface, however, with
safety related systems, thus creating a potential that a malfunction of a
non-safety related system could adversely affect a safety related system.

INPO SOER 88-0l1 was issued recommending the following:

a. Provide procedures to assist operators in the identification,
control and recovery from partial or total loss of instrument air
events.

b. Provide classroom and simulator training on 1loss of

instrument air events to operators. Additionally, provide training
in the importance of instrument air systems and the potential for
common mode failures caused by particulate, hydrocarbon, and water
contamination to operators and maintenance personnel who work on
air systems and air operated components.

c. Periodically. monitor instrument air quality and maintain the
air quality at ISA-S7.3 standards. Also, ensure that the station’s
preventative maintenance program provides for replacing filters and
desiccant material on the dryers on a regularly scheduled basis.

d. Verify that safety related accumulators and associated check
valves are capable of performing their function on a loss of
instrument air.
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-

A number of regulatory documents address this issue, I&E Information
Notice 85-35, and I&E Information Notice 85-35 Supplement 1 identified
various occurrences of safety related accumulators bleeding down due to
check valve 1leakage. The original information notice identified a
specific type of check valve (Parker Hannifin C Series Catalog 2502)
installed in air 1lines for MSIVs and FWIVs which had experienced this
type of leakage. Pertaining to the check valves to the ADVs, APS did not
specifically address this as part of our response to I&E Information
Notice 85-35. However, APS did evaluate these check valves as a part of
our response to INPO SOER 88-01, refer to item d on previous page and
Table 5.

NUREG-1275, Volume 2, "Operating Expefience Feedback Report-Air Systems
Problems"” indicates that performance of air-operated safety related
components- may not be in accordance with their intended safety function
because: of inadequacies in the design, installation, and maintenance of
the instrument air system.

On. August 8, 1988, NRC issued Generic Letter 88-14 specifically
addressing the concern of a malfunction of a non-safety related
instrument air system adversely affecting a safety related system. NRC
discussed design of the air systems, the quality of the air supply,
testing of the system, and its backup for safety related systems.
Specifically, NRC requested that all licensees review NUREG-1275, Volume
2, and perform a design and operations verification of the instrument air
system.

6. APS Responses to Generic Letter 88-14

The APS response to Generic Letter 88-14 presented actions taken to
address the NRC concerns along with commitments to address items that
could not be completed within the required response time. In order to
perform the review of the PVNGS instrument air subsystem with the
guidelines presented in NUREG-1275, a list of safety related components
that rely on instrument air subsystem* was developed. Maintenance
practices, emergency procedures, and training were verified to assure the
functionality of safety vrelated equipment in ‘the event that  the
instrument air .subsystem 1is lost. Furthermore, the system function, as
designed, was verified for adequate performance through a review of
pre- operatzonal start-up test data. The testing performed verified that,
on a component basis and upon loss of the instrument air subsystem,
valves would position themselves to their proper mode, open .or closed.
However, exception was taken to Regulatory Guide 1.68.3 as documented in
the FSAR,. and no integrated flow test for the condition of loss of the
instrument air subsystem was performed, and there was no  gradual
bleed-down test of the valves fed by the instrument air subsystem for
final valve position.

s
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In the APS lettér dated February 20, 1989, the following commitments were
made to improve the reliability of the instrument air subsystem:

° a scope. of changes and associated schedule for completion to
meet air quality standards will be provided in the
supplemental response;

° the abnormal operating procedure for loss of the instrument
air subsystem will  be revised to address SOER 88-01
recommendations by June 30, 1989;

additional operator training for loss of instrument air
subsystem 'will be developed as part of simulator
certification under 10CRF55;

° the Engineering Design Basis review will be completed during
the first quarcer of 1991;

a program quality for periodic testing and preventative
maintenance of the instrument air subsystem will be developed.

. The APS supplemental response dated April 27, 1989 provided the Unit 2

test results indicating the acceptability of the air quality for the

instrument air  subsystem. APS has made., the following additional
commitments:
° reduce the micron rating of the afterfilters before any Unit
restart; -
° conduct air quality tests during the humid months;
° perform air quality verification tests on a periodic basis;
° the schedule for the commitment to prepare the Engineering
Design Basis manual has been advanced to the first quarter of
1990.

A

APS responses to Generic Lettexr 88-14 are provided in Appendix A to this
report.
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COMPRESSED GAS SYSTEM EVALUAT&ON AND ANALYSIS

TABLE 1

TIME SEQUENCE OF UNIT 3 TRIP

] ALARM TYPER
EVENT ] ACTUAL TIME
|
Main Steam Isolation Actuation Signal | "1:03:48
., ® I B
IA Compressor A, B and C,T;ouble Alarm | 1:06:00
, , |
IA Header Pressure Low Alarm Was Initiated Due | 1:07:46
To Header Pressure Dropping to 95 psig |
‘ ‘ [
Nitrogen Backup Supply Valve Open Alarm | 1:08:42
| }
While on Nitrogen Supply, the IA Header Pressure i 2:30 - 3:00
was Observed at 65 psig . ] .
I
While on Nitrogen Supply, the IA Header Pressure | 2:50 - 3:20
Was Observed at 67 psig |
{
IA Compressor B in Auto i 4:01:36
. |
IA Compressor C in Auto ] 4:01:39
' N l
Nitrogen Back-Up Supply Valve Closed When IA | 4:06:23
Header Pressure Reached 105 psig |
) |
Air Compressor A in Auto | 4:06:23
|

Note: Document and operator testimony indicates a minimum nitrogen tank
level of 95" after the event. This is equivalent to 160,000 scf of

nitrogen since 'the nitrogen liquid in tank is maintained at 150 psig.

-14-

o — — —— — v— — — N T Sa— — — S— — — —— — — Sm— — G— —— — S F——






— —— — T — . — — — — — G St — — — — — — — G . G— G—— — — AN W — ——— — A - — — A Sh— — — SV— — — — —

13-MS-A20

COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

-

) TABLE 2

COMPRESSED GAS SYSTEM DESIGN BASIS

=y

N

w

&

v

)]

~

o]

The CGS is non-quality related with the exception of ‘containment
pentration piping and associated isolation valves.

The CGS includes the following equipment:

A,

F.

The CGS maintains a minimum system pressure of 80 psig during normal
operation,. and a maximum system pressure of 125 psig. The compressor
normal operating range is 110 psig to 120 psig.

The CGS fails during a loss of power event.

A CGS failure has no effect on the capability to perform a safe reactor
shutdown. All air operated valves in ESF systems are designed to fail

in the "safe" position upon loss of instrument air, and as such do not

negate the safety related functional performance of the system.

All pneumatically actuated active safety related valves which are
required for safe shutdown are provided with safety related
accumulators (i.e., MSIV, FWIV, and ADV).

CGS containment penetrations are provided with Seismic Category I,
Quality Group B, Isolation Valves which are located in Seismic Category
I Flood and Tornado protected structures. They are also protected from
missiles and pipe breaks.

The CGS is designed and constructed in accordance with Regulatory Guide
1.26 and Quality Classification Group D.

Three oiless compressors each rated for 500 scfm at 125 psig. The
compressors are non-lubricated to ensure oil free air.

Three aftercoolers and moisture separators for moisture-free air.
Three receivers with a total capacity of 453 cubic feet.

Two prefilters designed for 98% removal efficiency for particles of
100 microns or larger at 400 scfm. . ’

Two air dryers, each rated for a -40 ‘deg. F dewpoint at 105 psig
(operating pressure).

Two afterfilters designed for 97% removal efficiency of particles 25
microns and larger at 400 scfm.

-15-
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OMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

TABLE 2

(Continued)
COMPRESSED GAS SYSTEM DESIGN BASIS

9.

10.

11.

‘A nitrogen back-up supply is automatically introduced to supply the CGS
header when system pressure falls below 85 psig.

The nitrogen subsystem supply includes the following equipment:

A. One liquid nitrogen storage tank with 3082 gallon capécity at 245
psig. This tank shall allow for a refueling shutdown and startup,
or 30 days use by the served systems, whichever is greater, while

the gas storage capacity shall be based on 7 days normal usage.

B. One low pressure vaporizer rated for 60 000 scfh (1000 scfm) at
150 psig.

C. One high pressure vaporizer rated for 18,000 scfh (300 scfm) at 2450
PSlg

D. Gas storage tanks with a capacity of 66,800 SCF,

The high pressure nitrogen header which feeds the safety injection tanks
and the atmospheric dump valves are regulated down at 650 psig.

»
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Results
1. Analysis of the Unit 3 Event

An evaluation of the CGS performance during the recent Unit 3 trip was
conducted to detemine if the system performed as designed. 1In addition,
the CGS performance during the Unit 3 trip was compared with its
performance during previous trips in Units 1 and 2 which involved a loss
of power to the instrument air subsystem compressors. The purpose of the
comparison with other trips was to:

° Identify " any common abnormalities in the CGS performance that
were observed in the recent Unit 3 trip and the previous
PVNGS trips.

° Make  recommendations to resolve the causes of the
abnormalities identifed above.

Results of the evaluation are provided in Tables 3 and 4. One common
abnormality was identified which- occurred in two previous trips. The
common abnormality is the reduction of CGS , header pressure to
approximately 65 psig while the system was fed by the nitrogen,
subsystem. Although the system is not required for safe shutdown of ‘the
plant, ther intent of the CGS design has been to maintain a header
pressure of at least 80 psig at the instruments even after a loss of
power to the CGS compressors. This intent was to be satisfied by the
passive backup nitrogen subsystem by introducing nitrogen into the air
header after the 1loss of power to the compressors. A review of the
nitrogen subsystem design indicates that the major components are sized
to deliver as much as 1000 scfm of nitrogen on demand. A review of the
Unit 3 data indicates an air consumption rate of approximately 400 scfm
between the time when the compressors lost power and the time immediately
before the introduction of nitrogen into the air headex. This calculated °
air consumption is after the MSIS actuation which means that the MSIVs
and FWIVs had already actuated and were consuming air through the
hydraulic pumps. The estimated Unit 3 air consumption rate of 400 scfm
is derived using the following parameters:

-

- instrument air subsystem piping and tank volume (estimated at 545

ft3) N

- initial tank pressure of 120 psig just before compressor loss

- . final  tank pressure of 85 psig just before nitrogen backup valve
opens

- time between the compressor loss and the opening of nitrogen backup

valve from the computer alarm typer output provided in Table 1 (2
min. 42 seconds). During this time, the system demand 'was only met
by the volume of air in the instrument air subsystem.

The consumption rate derived from the Unit 3 data shows a much less
instyument air wuse than anticipated by the design calculation for the
nitrogen system demand during a transient condition (Reference section
IvV.D). This is because the calculation assumes that all normal loads are

-17-
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maintained as part of the demand and the MSIV/FWIV use a maximum vendor
specified air wusage of 56 scfm each. The condition identified in the

calculation for transient condition is very conservative and may not be °

the true representative of the instrument ,air header demand at all
times. The air consumption rate during the Unit 3 transient is not
significantly higher than the air consumption rate during normal
condition which has been monitored for the past few months in Unit 2 and
documented to be approximately 320 scfm.

An air consumption rate of 400 scfm during the transient in Unit 3,
indicates that the possibility of a large air consuming component may not
be wvalid. This relatively normal flow rate also shows that the leakage
is relatively small through the system. Analysis of the Unit 3 data
points to the failure of the nitrogen subsystem in providing the required
demand even at the relatively low flowrates.

The evaluation of the system piping/valves identifies  pressure
restricting components which lead to a reduced pressure at the interface
between the nitrogen backup supply and the main air header.

Other aspects of the CGS performance (with exception of the reduction of
pressure to 65 psig while on nitrogen supply) is in accordance with the
design as shown in Table 3.

As a result of this review, the following action plan will be taken by
APS in order to resolve concerns with the reduction in air header
pressure:

A flow test of the nitrogen subsystem backup to the instrument air
subsystem was conducted at the air header interface in order to
determine if the nitrogen subsystem can provide the projected air
header demands at the required air header pressure. The results of
the test are provided in Appendix H.

The nitrogen test showed that the nitrogen subsystem does .not
supply the adequate nitrogen supply at the required pressure.

‘Components within the nitrogen supply system will be investigated
and replaced to comply with the system intended design. :

"
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TABLE 3

COMPARISON OF THE COMPRESSED GAS SYSTEM IN UNIT 3. TRIP WITH DESIGN

TOPIC

PERFORMANCE

Compressors tripped
wnen NAN-SO1 and
NAN-S02 lost power

- This action is per design,

The compressors are
fed from load centers that lose power when the
two buses lose power. )

Air header pressure
reduced to 95 psig
in 1 minute 45 seconds

This action is per design. The receivers are
designed to provide sufficient capacity to
allow for tripping of one compressor

and subsequent automatic energization of one of
the remaining two compressors. The CGS is

not safety related and is backed up by nitrogen
supply which has sufficient capacity to feed
the air demand. The receiver sizing

therefore did not consider the rate of pressure
loss when all 3 compressors were lost because
nitrogen system is expected to operate to
supply the air demand.

The mitrogen backup
valve opened in 2
minutes and 42 seconds
after loss of power to
compressors

This action is per design. The nitrogen backup
valve is designed to receive a signal from the
air header sensor and open when the supply
pressure falls below 85 psig. The system is

not required for safe shutdown but the intent
of the design is to avoid air header pressure
reduction below 80 psig at the instruments level

IA pressure was observed
between 64-67 psig
approximately 2 hours
after loss of power to
CoOmpressors

bt e s Gt et S e S G G G— S — —— et — ——— — e S— C— S S S G — e e E— b em sm—

This action is not consistent with design.

‘The low pressure nitrogen skid is designed to

provide a flow rate of 1000 scfm as stated
in the purchase specification. This flow rate
is above the anticipated air header flow rate
which is normally 400 scfm. The nitrogen
subsystem in Unit 3 should have maintained the
pressure in the air header at or above the
minimum required pressure of 80 psig.
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TABLE 4

COMPARISON OF THE UNIT 3 TRIP WITH PREVIOUS TRIPS IN OTHER UNITS

TOPIC

PERFORMANCE

Nitrogen supply valve
opened at’'2 minutes and
42 seconds after loss of
power to the compressors

The air pressure in Unit 3 is consistent with
the pressure reduction in other trips which
involved a loss of power. There are four

trips that clearly show the nitrogen supply
valve opening between 2.5 - 3.5 minutes upon
loss of power to the compressors. References
PTRRs 1-85-006, 1-86-001, 1-86-007 and 1-88-004,

MSIV and FWIV operation

The MSIV and FWIV operation in Unit 3 trip is

consistent with operation in other trips.

None of the post trip reports identified
abnormalities in the operation of the MSIVs or
FWIVs due to loss of power to the air
compressors. Reference PTRRs 1-86-001,
1-86-007, 1-88-004 and 2-86-004.

Atmospheric Dump Valve
(ADV) operation

There are five trip reports that indicate that
ADVs were required to operate to cool the plant
while the electric power to the air compressors
was lost. The ADV operation in all cases was”
satisfactory. However, concerns were raised
due to the sluggish response time of the ADVs.
Reference PTRRs 1-85-004, 1-85-005, 1-86-001,
1-88-004.

Air header pressure
reduced to 65 psig while
the header was supplied
by nitrogen

N

fne o e e S . — v—— S o E—— G G Gh— e GEn RS St (R S—— —— E—— — E—— G S—— S— ’,—-—-——-——-——-———- fo e e

There are two other instances. where the post
trip reviews indicate that the air header
pressure was reduced to 65 psig in Unit 1. 1In
both cases the air header was supplied by
nitrogen backup. In both cases, the ADV
operation was successful and no apparent safety
related equipment failure due to reduction in
air header pressure was identified. Reference
PTRRs 1-85-005 and 1-85-006. .
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

2. Review of PVNGS Histo;ical Documents

A review of historical documents pertaining to the design and operation
of the CGS was conducted to determine possible effects on the design
basis. Special attention was given to design/operational concerns that
were reported or documented previously and again identified ox observed
during the recent Unit 3 trip.

The types of engineering documents that were reviewed include Plant
Change Requests (PCRs), Field Change Requests (FCRs), Licensing Documents
(LCTS & IEIN), Non Conformance Reports ,L(NCRs), Start wup Field Reports
(SFRs), Design Change Packages (DCPs), Site Modifications (S-Mods),
Supplier Document Change Notices (SDCNs), Engineering Evaluation Reports
(EERs), Post Trip. Review Reports (PTRRs), Purchase Specifications for
procurement of various compressed gas components, and Special Plant Event
Evaluation Report (SPEERs/SPs).
Detailed results of the review are shown in Appendix B. The major
concerns are identified in Table 5. These concerns may be summarized as
follows:

° EER 85-GA-013 was issued to document a reduction in air
pressure in Unit 1 to 65 psig. This occurred as a result of
an loss of power to all compressors. The EER was

dispositioned as an acceptable pressure and flowrate. Review
of this disposition now shows that it was incorrect and that
the system should provide the design basis flow of 1000 SCFM
and pressure of 80 PSIG.

° EER 83-IA-001, 83-IA-002, 84-IA-007 and 84-IA-008 document
cases of moisture in the compressed gas header. These early
moisture problems were from design problems or system lineups
that were corrected to remove the moisture from the header.

° A total of 43 FCRs identify additional piping or air users
that are not shown in the existing PVNGS calculations.

APS has identified action plans to address each of the concerns as stated
above. Section VI of this report presents a detailed corrective action
plan. -

Summary of corrective actions are as follows:

° Update PVNGS calculation(s) to reflect the as built condition
. Develop a program to monitor air quality and correct existing
conditions as required

° Perform testing to verify the capacity of the nitrogen ~

subsysten

-21-
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TABLE 5 T -

SUMMARY OF CONCERNS IDENTIFIED BY THE
HISTORICAL DOCUMENTATION REVIEW

Document Concerns

FCR A total of 43 FCRs have identified installation of additional
piping or air users to the plant compressed gas system, This
as-built condition is not reflected in the existing
calculations.

EERs An EER was issued to document the air header pressure reduction
to 65 psig. A check valve was identified to be the root cause
of the problem but no corrective action was initiated. Other
EERs were issued to document moisture in the air header.

Generic Generic Letter 88-14 has been issued to address air quality
Letter problems at nuclear power plants. For response to this letter

see Section II.F of this report.

~

- I&E Notices

[ e e o e S S— — ————— — — — —— — —— e —— — — o a—— — — — o — — — ——— e —

* Adequacy of backup air accumulator review

I&E Notice 87-28 address air systeh problems at U.S. Light
Water Reactors. The response to this document is not
complete; however, the following reviews are being conducted:

° Air system quality review
° Loss of air system recovery review

° Adequacy of gradual loss of air pressure

1&E Notice 85-35 and Supplement 1 identified varius occurrences
of safety related accumulators pressure bleeding down due to
check valve leakage. The original notice identified a specific
type of check valve (Parker Hannifin C Series Catalog 2502).
installed in air lines for MSIVs and FWIVs. APS issued DCPs
to remove- these check valves.

S -22- , |
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TABLE 5
= (Concinued)

SUMMARY OF CONCERNS IDENTIFIED BY THE
HISTORICAL DOCUMENTATION'REYIEW

Document

Concerns

I&E Notices
(Continued)
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APS'’ reponse to I&E Notice 85-35 only discusses the MSIVs and
FWIVs. However, we did look at the concerns as part of our
response to INPO SOER 88-01 and it was concluded that there
was no problems with the check valves to the ADVs. This was
based on no plant failures or no documented failures from the
manufacturer. We have performed a backleakage test of the
check valves to the ADVs to find the leak rate values. This
test was done for all 3 Units and the values were found to be
very low, <1 scfm.

I&E Notice 88-24 identified failure of air operated solenoid
valves affecting safety related systems. APS is presently
reviewing this IEN for applicability. To date APS has not
observed any failures of air supplied ASCO solenoid wvalves
through review of our Failure Data Trending System.

I&E Notice 86-50 identified inadequate testing of safety
related pneumatic components .or systems. PVNGS has had plant
trips in which the CGS was lost under slow decay conditions.
Problems have not been detected except for sluggish ADVs.

I&E Notice 88-51 addresses the adequacy of surveillance
testing to ensure operability of valves following maint-
enance. This IEN is under evaluation. APS will
evaluate adequacy of surveillance testing against this
problem,

-23-
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a

3. Nuclear Utility Survey

N

A utility survey was conducted to gather information on the CGS of plants
that are similar to PVNGS. Details of the survey and 1its results are

presented in Appendix B. This section presents an overview summary of

the Appendix.

The purpose of the survey was to gather information on CGS design and
preventative maintenance programs® and use the information to develop
improvements to increase system vreliability of the PVNGS CGS. Such
reliability improvements would be the result of design modifications
and/or changes to operating and maintenance procedures.

Information from other -utilities was gathered by means of a of
15-question survey encompassing a broad scope of information. Eight
utilities were chosen for survey on the basis of size, age, NSSS
manufacturex, location and availability of information sources. Nuclear
power installations contacted were Diablo Canyon, Rancho- Seco, St. Lucie,
SONGS, STP, Trojan, Waterford and Vogtle.

Table 6 compares the PVNGS .design with that of other plants surveyed, As
can be scen from the table, the PVNGS CGS design, components and
maintenance practices are generally consistent with those of similar
plants. Areas of potential improvement developed from this survey are as
follows.: :

° Most  plants, including  PVNGS, do not have current
calculations that reflect normal and off-normal loads on the
compressed gas system. In order to determine if the PVNGS
system is properly sized, the existing calculation should be
revised to reflect current loads on the system,.

° Tests should also be performed to verify that the nitrogen
subsystem is capable of meeting the system demand.

° _  Two plants surveyed provide a lE power source to be used if
non-1E power to the compressors is lost. Although PVNGS has
a passive nitrogen subsystem that functions to restore system
pressure if the compressors are lost, a study will be
performed of the benefits and feasibility of providing 1E
power to the CGS compressors as an additional or alternate
backup system.

PVNGS has reviewed 1its preventative maintenance activities, including
those for air quality control to ensure that they are adequate to ensure
system reliability. Since this issue has been addressed in other

“sections of this’report (e.g., IV.F, IV.G), specific recommendations are

-

not provided in this section.

-24-







i "

~

13-MS-A20
COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

TABLE 6

COMPARISON OF PVUNGS DESIGN WITH SURVEYED PLANTS

Topic

PUNGS Desisn Other Plants

Quality Classification

Non-Safety Related.

Non-Safety Rélated.

Backup for Safety Related
Components

Safety related accumulators are provided for
ADVs, MSIVs, and FWlVs.

Seven of eight plants utilize local
accumulators or compressed gas bottles for
| safety related valves. One plant has all

IP

System

All other valves fail safe on loss of | safety related valves fail safe on loss of
compressed air. | instrument air.
{
[
Backup for Instrument Air | Passive nitrogen subsystem pressurizes | Three plants have a non-1E diesel. Two

entire system. Compressors are not required.| pldnts have 1E power to the TA compressors.

| Three plants have no overall backup system.

System Design Parameters:
Normal Operating Pressure
Normal Demand Flow Rate
Design Maximum Flow Rate
Design Dewpoint

100-120 psig 90-120 psig

350 scfm 100-1,200 scfm
1,500 scfm 560-6,000 scfm
-40F -60F to -34F

System Component Ratings
and Capacity:

Dryer Prefilter Rating’
Dryer Afterfilter Rating
Dryer Capacity

1-10 microns
0.3-10 microns
360-900 scfm

0.3 microns
1 microns
400 scfm

Air Quality Control

’
i
[ e e et et e S — — — p— G et — — — — —— — —— — —— — t— f— T ——— — v— — e — o p—

Currently developing a program for air

quality.

]
I
|
|
l
[
I
]
!
I
I
I
|
[
I
l
I
l

Most plants are currently developing an air
| quality program in response to industry and
| NRG concerns.

|

-25-

"
— . G T — — —— — —— S . ———— —— — T — — — — — — —— — — —— — N — —— — — —







13-MS-A20

COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

4, Comparison of System Function and the Design Basis. -

The purpose of this section is to analyze the CGS performance to ensure
that it meets the system’s original system design requirements.
Performance data was obtained from actual plant data,. and -manufacturer’s
test data have been compared to the design.basis.

The CGS.is comprised of two subsystems; instrument air and nitrogen. The
nitrogen subsystem serves as a backup to the Instrument Air subsystem.
Data collected from a Unit 2 air quality test from February 12 to March
27 was used to measure the performance of the instrument ‘air subsystem to
its design basis. . In addition, manufacturer’s data was used to compare
the performance of both subsystems to the CGS design basis.

a. Instrument Air Subsystem
i Air Quality
The air quality test conducted in Unit 2 was in response to
NRC Generic Letter 88-14, "Instrument Air Supply System
Problems Affecting Safety-Related Equipment". The test was

run under normal full power conditions for approximately 2
weeks prior to unit shutdown (resulting from ADV concerns).
A summary of the air quality test results and their
respective design basis values are below: -

; ! LOW l HIGH ! AVERAGE = DESIGN BASIS :
= DEWPOINT ! -85 = -58 = -80 ! -40 =
{ FLOW RATE (SCFM) ! 170 : 390 : 301 } 400 :
{‘ OTL_CONTENT (PPM) } 0 : 1 ! .03 } OIL. FREE :
= PARTICLE SIZE : .5 } 15 } .65 { 25% :
| (Microns) l | l l |
* Actual design basis documentation for particle size indicates

a 97% removal efficiency for particles 25 microns or' larger.
Afterfilters' 25 micron rated cartridges were replaced with 1
micron rated cartridges 99.9% efficient. This was based on
Filterite recommendation, which is the afterfilter supplier,
as documented in vendor correspondence dated February 6, 1984
(Log Number M054-65). Design basis documentation will be
changed to reflect as built configuration.
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The dewpoint values are corrected to accomodate for actual system
pressure (125 psig) since actual readings were taken at atmospheric
pressure. The average particle size was calcuated by adding the
number of each size particles, :and dividing by the total number of
particles in their respective size ratio.

Dewpoint

The instrument air subsystem is provided with two desiccant-type
dryers with dual towers (see Section I1I). Each dryer is rated for

.an outlet flow of 400 scfm of air with a dew point of -40°F at

system design pressure. Test values show an average dew point of
-80°F, at system design.pressure (125 psig) with an average flow of
301 scfm. The test also indicates a dew point of -85°F at the

highest recorded wvalue for instrument air demand of 390 scfm
(February 24, 1989). Therefore, the CG dryers meet the design
basis under normal operation.

0il Content

The instrument air subsystem is designed to provide a continuous
supply of filtered, dry, oil-free compreséed air for pneumatic
instruments. It has been established per the test results that
instrument air meets the filtration and dew point (dry) levels as
described in the design basis. Since specific wvalues for oil
content are not part of the design basis, ISA-S7.3-1975 "Quality
Standard for Instrument Air" was used as a guideline for the
determination of the o0il content. This standard indicates the
acceptable oil content per weight (w) or volume (v) ratios as:

OIL CONTENT - as close to zero (0) w/w or <v/v as possible;
and under no circumstances shall it exceed one (1) ppm w/w or
v/v under normal operating conditions

One (1) ppm was the highest reading recorded during the test,
occurring only once on February 13, 1989. As shown in the test
summary, the average oil content of .03 ppm is below the 1 ppn
noted in the ISA standard.

Particle Size

The filter efficiency is a ratio of the particles present upstream
of the filter to  the particles that remain downstream of the
filter. Filter efficiencies are usually expressed for a variety of
particle sizes.  For example, a one micron numerically rated filter
may xemove 97 percent of all one micron sized particles present in
the filtered medium., The same filter may remove 99 pexcent of all
three micron and larger sized particles and only 95 percent of all
one-half micron sized particles in the filtered medium. Therefore,
a 998 rated filter may pass some particles greater than 3 microns
but will remove these larger particles at a greater .efficiency
(i.e., 99.9% for example). - ..
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Two airfilters are provided downstream of the air dryers which have
a 99.9% removal efficiency for particles 1 micron and larger. Test
data indicates that only two particles 15 microns in size were
found and no.particles greater than 15 microns were encountered in
25 measurements taken in 10 days during the test. Additionally,
test data summary shows an average particle size of .65 microns in
the air stream downstream of the airfilters. Therefore, design
basis of the aftexfilters of 97% removal efficiency for particles
25 microns or greater has been met since 1 micron f£filters. are
installed. However, based on 1ISA-57.3-1975 PVNGS air quality

. guideline, afterfilter cartridges rated for 0.45 .microns 99.98%

efficient will be installed before restart to further increase
filtration efficiency. ! ’ '

Additionally, filter/moisture separators were installed in the IA
line to the MSSS by S-Mod IA-003. This filter/separator provides
additional air filtration to the safety related equipment (i.e.,
MSIV, FWIV, and ADV wvalves) 1located in this building. The
filter/moisture separators are 99.9% efficient and can remove
particles as small as 0.01 microns. Note that a filter/separators
have now been installed in .all Units.

ii,” Normal and Transient System Loads

Instrument air demand flows for normal and transient modes .
were made in calculation number 13-MC-IA-301. The normal
instrument air demand 1is ‘estimated to be 400 scfm; the
transient air demand is estimated to be 884 scfm. -

Normal System Loads

The CGS is designed to maintain clean and dry air for an estimated

normal load of 400 scfm in accordance with the design basis Table
2. Test data from the air quality test in Unit 2 show system
performance exceeding design requirements at an average flow of 301
scfm. The test also showed that the system air quality exceeded
the design requirements at the highest recorded flow of 390 scfm
during the test. Therefore, the system meets the required air
quality at the normal load (400 scfm).

Transient System Loads

The increase in air demand to 884 scfm during the transient
condition takes into account the air consumption in the MSSS
increasing from:'45 scfm to 529 scfm. This is due primarily as a
result of the vendor specified maximum at 56 scfm 80 to 100 psig
required by each of the four MSIVs and the four FWIVs immediately
after the unit 1s tripped. However, at lower air pressure and
higher hydraulic pressure, within the wvalve components, air
consumption will be reduced proportionally. Refer to Section IV.E
for description of valve operation.

.

’
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A maximum estimate of transient duration time due to MSIV and FWIV
recharging is 19 minutes. This is derived by dividing the FWIV
(worst case) hydraulic actuator cylinder volume (1805 in’) by the
rate of discharge (97 in3/min.) for the hydraulic pump with an 80

psig air supply. ‘

As shown by the test results, the system can adequately meet the
normal air demand of 400 scfm. For the maximum estimated transient
load of 884 scfm, the following parameters are listed in order to
determine if instrument air subsystem can still meet design basis:

Cémpressors - 500 scfm each at 125 psig- total for three (3) is

1500 scfm per calculation number 13-MC-IA-205

Dryers - : Each dryer rated at 400 scfm at -40°F dew point, 2
total; however only one (1) used' at a time, total
flow 400 scfm (calculation number 13-MC-IA-206)

Afterfilter - One per dryer: rated 400 “scfm; 25 microns-at 97%
efficiency .

IA Header - Main header capacity is sized to carry about 1000
‘ scfm Capacity per calculation number 13-MC-IA-300

From the above information it can be observed that the IA header
and compressor can easily handle estimated transient flow of 884
scfm. However, the dryers and the afterfilters would experience
flow greater than twice their capacity for short transient periods
(19 minutes).

At the transient flow of 884 scfm, the afterfilter can still meet

+its design efficiency of 99¢ for 1 micron :rating but with an

increase in pressure drop.

Afterfilter manufacturer (Filterite) and dryer manufacturer (C. M.
Kemp) were contacted for expected equipment performance at
transient conditions.

Filterite stated that the rated filtration can still be met by the

afterfilter but with an increased pressure drop. Filterite
calculated a pressure drop of about 3 psid for the afterfilter at a
1000 scfm flow with a 0.2 micron rated cartridge. (Per Telex

Filterite to APS dated April 13, 1989). For.a .4 micron filter,
this pressure drop would be less. The 3 psid is less than the 9,77
psid wused in. ‘Calculation 13-MC-IA-301. Therefore, .afterfilter
performance during a transient is acceptable.

It is unlikely that the dryers will be able to maintain a dew point
of -40°F at 884 scfm. As was observed from the Unit 2 results,
there is a built in margin in the dryers since the average dew
point was at -80°F for 301 scfm average flow. Additionally,
ISA-S7.3-1975 "Quality Standard for Instrument Air" states dew
point requirements as follows:
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Dew Point - The dew point shall be at least 18°F below the

minimum  temperature to  which _ .instrument air

subsystem is exposed at system pressure.
C. M. Kemp, dryer manufacturer indicated that heatless desiccant
dryers will experience "moisture breakthrough" when airflow exceeds
the dryer’s vrated capacity (per conversation memorandum dated
4/26/89, File No. 89-175-419.M054)., The dew point will rise from
its steady state value and may take several days to recover. Based
on the calculation parameters and assuming several events a year,

.C. M. Kemp Co. does not believe that the dew point will rise

significantly above its normal flow value. PUNGS has a
preventative maintenance: task to replace desicant yearly.
Therefore, dryer performance during a transient is acceptable.

To be conservative, after a moisture breakthrough. occurs, the
desiccant in the affected dryer should be replaced. This can be
done by isolating affected dryer and switching flow to standby
dryer. Saturated desiccant can then be replaced by following
approved maintenance procedures.

Based on this review, it is concluded that the instrument air
subsystem can meet instrument air plant demand during normal and
transient conditions.

b. Nitrogen Subsystem

Upon a reduction in the normal air supply pressure dropping to 85
psig, nitrogen will be automatically introduced to the instrument
air supply header. This occurs when the demand exceeds the aix
supplied or an equipment failure occurs. At this time, back-up
nitrogen supply valve PV-52 opens to introduce nitrogen into the
system headerx. .

Calculation 13-MC-GA-207 has identified normal and upset conditions
pressure drops. at the low pressure nitrogen supply interface to the
3" Turbine Building instrument air header. The upset condition
initially considered a 1 psid pressure drop across spring loaded
check. valve IAN-V056. It was later determined that installed valve
spring has a 24.2 pound cracking pressure. This force equates to
an actual pressure drop across valve of 18.6 psid. For
documentation on this matter, vrefer to BECHTEL-CONVAL letter
BE/CO-1805 dated 04/13/89. :

Findings in Appendix B (historical research) indicate that CONVAL,
the supplier for this check valve, recommended a replacement for
the subject wvalve as its pressure drop was considered high «(Ref.
EER 85-GA-013). The valve spring was not changed at that ctime
since the system operation was deemed acceptable and funding was
not available to change the spring (see Appendix B).
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Calculated pressure drops, with a 1 psid and 18.6 psid across valve

_IAN-V056, will be tabulated for comparxson The pressure drop vs.
‘flow rates are shown below. -

PRESSURE DROP OF
18.6 psid ACROSS

PRESSURE DROP

FLOW (SCFM)
| WITH 1 psid

| | |

| [ |

I | |

|_ACROSS TAN-VOS6__| TAN-V056 I

] [ |

400 ! 5,55 | 2415 |
' . | |

700 1 16.84 1 3544 |
I I I

1000 | 34,34 ! 5284 |

The increased pressure drop was obtained by the additional 1losses
at the higher cracking pressure of 18.6 psid. This provides a
close approximation of the pressure drops for the flows indicated.

A nitrogen subsystem pressure of 100 psig was assumed in
calculation 13-MC-GA-207. This ‘pressure can be adjusted up or down
to reflect variations in system pressure corresponding to the
adjustment. Calculation results of 100 psig nitrogen subsystem
pressure show the available pressure at the instrument air
interface with the previous calculated pressure drop at 400, 700,
and 1000 scfm flows. The resulting pressures at the instrument air
header are tabulated as follows:

FLOW RATE | PRESSURE | PRESSURE |
(SCFM) | (WITH 1 PSTD) | _ (WITH 18.6 PSID) |
400 { 94,45 : 75.85 {
700 } 83.16 ! 64.56 {
1000 : 65.76 } 47.16 :

Review of the above data indicates that at flow rates of 400 and
700 scfm, with 1 psid across valve IAN-V056, the .minimum design
pressure of 80 psig can be maintained. It is only at the highest
flow of 1000 scfm that- the system pressure falls to nearly 65
psig. Plotting the above points produces a curve which intersects
at the interface point for the transient flow rate of 884 scfm at
about 73 psig. Using actual low pressure regulator setting of 115
psig as the nitrogen subsystem pressure with 1 psid for IAN-V056,
results in an available interface pressure of 109.45, 98.16 and
80.76 psig for flows of 400, 700, and 1000 scfm respectively.
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In the actual configuration, corresponding to the low pressure
regulator setting of 115 p51g and 18.6 psid across valve IAN-V056,
the nitrogen subsystem can ~supply plant pneumatic demands gnlx
during mnormal operation. At 700 and 1000 scfm flows, the minimum
80 psig for pneumatic needs is not maintained. Plotting a parallel
curve to previous subsystem configurations, a 69 psig available
pressure at the instrument air is obtained at the transient flow of
884 scfm in actual subsystem configuration.

In the above configuration, the 69 psig pressure approaches the

.reported instrument air header pressure of 65 during the Unit 3

event. However, the plant demand during the ¢trip has been
estimated substantially below transient flow of 884" scfm. Plant
demand is believed to be closer to 400 scfm (see Section 1IV).

Based on  the above information, it is recommended that a flow test
be performed to evaluate actual N, performance to verify actual
system pressure drop. ‘

It 1is also recommended that‘spring in valve IAN-V056 be replaced

with a spring corresponding to 1 psid or lower. Additionally, the
low pressure regulator setting should be changed from 115 psig to
125 psig to provide, for higher nitrogen subsystem pressure. For

further details refer to Action Plan Section VI
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5. Comparison of ADVs to MSIVs/FWIVs

Due to the recent problems associated with the ADVs APS compared the ADVs
to the MSIVs, and FWIVs to determine if similar compressed gas problems
could exist on these valves and to determine any additional preventative
maintenance that should be performed on these valves. A comparison of
the valves'’ safety functions, compressed air functions and affects of air
quality on equipment is presented in Tables 7, 8, and 9.

The FWIVs and MSIVs have similar designs. The only significant design
differences between the two are the valve sizes and the redundant control
system on the MSIVs. The FWIVs achieve redundancy by using two valves in
series. The design concepts used for the compressed gas components in
these valves are identical. Below is a comparison summary of the valves,

1,

3.

ADV FWIV/MSIV
Valve Type Offset globé-uséd for steam Double disk wedge-used
flow modulation for isolation.

. Safety Function| Used during plant cooldown Used one time only in
for extended periods to response to a MSIS for
remove heat from the steam system isolation.
generators if the condenser Valves must reposition
is not available. from fully open to fully

closed in 4,6 seconds
for MSIVs and 9.6 for
FWIVs.

Actuating Pneumatic - Uses compressed -Hydraulic - Uses a

air to actuate the wvalve with
a safety related high pressure
" nitrogen filled accumulator
as a backup. The nitrogen
accumulator pressure is
monitored to ensure valve
operability. A safety related
check valve between the
compressed gas and nitrogen
backup is used to make the
class break from non-safety
related to safety related.
Refer to Figure 3 and 4.

hydraulic system to
actuate the valve.
Compressed air is
required to actuate
solenoids which in
turn allows the
hydraulic system

to actuate the valve.
A safety related check
valve is used to make
the class break from
non-safety related to
safety related. Refer
to Figure 3, 5, and 6.

System

I
I
I
|
I
I
|
I
[
|
!
|
I
I
1
[
I
|
I
I
I
l
|
!
|
|
!
I
[
I
|
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ADV .

FUIV/MSTV

b&. Safety-Related
Check Valves

fomn e e G S G G . S Semmt W S— T G S St B e S P S S e S S S — S S Gt G— A G WA S— e e — ey S e —

- The spring-loaded check valves]|

that form the barrier between |
nitrogen and instrument air ]
wvere tested by bleeding dowmn |
the instrument air and meas- |
uring the backleakage. For |
Units 1 and 2 (Dresser-Hancock|
valves), the backleakage was |
below the design leak rate. |
The APS leak rate test results]
were confirmed with vendor ]
test data. The Unit 3 valves'|
(Kerotest) leakage was higher |
than the Unit 1 and 2 valves. |
The Unit 3 walve seats will be|
relapped or replaced prior to |
restart. Leakage for an off |
the shelf Kerotest valve was |
measured by bench test and |
found to be acceptable, ]
(Ref. Appendix F) therefore, |
rework of the installed Unit 3|
valves will provide an accept-|
able seal. Depending on the |
test results and a study of
the nitrogen subsystem for the
ADVs, change to a soft seat
check valves will be
considered to provide a
tighter seal.

included in the ASME Section
XI leakage testing program.
The leak rate under gradual
loss of instrument air will
be measured on a regular

[
I
|
|
|
|
|
These valves will now be |
|
|
|
|
|
basis. |

|

Check valves have been
replaced undexr DCP’s 1,

2, 3 FM-SG-151 to ensure

closure upon gradual
loss of compressed air.
Reference IE Notice
85-35.
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Description of MSIV and FWIV Operation

To fast close tﬁe MSIVs. and FWIVs, a signal is sent to select pilot

solenoid valves that reposition the &4 way shuttle valves to direct
hydraulic fluid into the top of the cylinder and vent the bottom. The
fluid is charged in the hydraulic accumulators and is maintained at
approximately 5200 psig to ensure sufficient stored energy to fast close
the MSIV and FWIV Figures 5 and 6.

The slow open and close modes are non-safety related. Select pilot
solenoid wvalves are required to position the 4 way shuttle valves that
allow hydraulic fluid to be pumped from the reservoir into the actuator

cylinder. The, high pressure hydraulic £luid is not used for the slow

positioning modes.
Analysis of the MSIVs and FWIVs for Compressed Gas Problems

An analysis was performed on the MSIVs and FWIVs to determine if
compressed gas system problems (low air pressure, dirt, moisture) could
compromise the valves safety function. The results of this analysis are
shown in Table 10. The actions that 'should be taken from this analysis
are

1. perform periodic  leak checks of the wvalves’ pneumatic
fictings, :
2. perform periodic compressed air quality tests at the outlet

from the instrument air subsystem dryers,

3. perform a leak rate calculation to ensure that the pneumatic
accumulators are sized properly.
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TABLE 7

. MAIN STEAM ISOLATION VALVE

- B - - .
e . S S— E—— — — — —— — —— — — — — — C— —— — —— — — ——— S — — T— S— — G m— — (— — =" S e m—
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COMPON;NT DESCRIPTION: Maiq:SCeam Isolation Valves

COMPONENT TAG NUMBERS: 13JSGEUV170. 13JSGEUV171
. : 13JSGEUV180, 13JSGEUV1S8l

COMPONENT SAFETY FUNCTION: Vaives are required to close in response
response to a Main Steam Isolation Signal.

INSTRUMENT AIR SUBSYSTEM FUNCTION:

A. Provide an air supply to the safety related air accumulators
while in turn actuates the safety related solenoids acting as
pilots for the valv’s hydraulic actuator.

B. Provide the motive force for the air operated hydraulic pumps.

»

INSTRUMENT AIR SUBSYSTEM CHALLENGES TO COMPONENT SAFETY FUNCTION:

These valves are designed to operate under a loss of the instrument
air subsystem. Each MSIV has 2 separate "fast close" actuators;

each having one safety related .air accumulator that supplies air to
four solencid valves which are used to control the valve'’s hydraulic
actuator. The MSIV's pneumatic system is isolated from the instrument
air system by safety related check valves. The MSIV’s safety related
"fast close" function is maintained by two nitrogen charged
accumulators in the hydraulic portion of the_valve, see Figure 6.

A loss of the instrument air subsystem will rendexr the MSIVs hydraulic
pressurizing pump inoperable. The pumps functions arxe to:

1) repressurize the MSIV hydraulic system after the MSIV has either
opened or closed; or 2) Open and close the MSIV in the "slow" mode.
Both these functions are non-safety related.

Contamination in the instrument air subsystem could plug the MSIVs in
line filter. Loss of the instrument air subsystem does not compromise
the MSIV’s safety function. Water in the instrument air subsystem
could affect the filter, regulators, check valves, or solenoids and
cause the MSIV to not-operate properly.

5
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TABLE 8

) FEEDWATER ISOLATION VALVE

‘A. Provide an air supply to the safety related air accumulators which

COMPONENT DESCRfPTION: Feedwater Isolation Valves

COMPONENT TAG NUMBERS: 13JSGAUVOL174, 13JSGAUVO177 .
‘ 13J5GBUV0132, 13JSGBUVO137

COMPONENT SAFETY FUNCTION: Valves close in response to an MSIS,

-

INSTRUMENT AIR SUBSYSTEM FUNCTION:

in turn actuates the safety related solenoids acting as pilots for
the valve’s hydraulic actuators.

B. Provide the motive force for the air operated hydraulic pump.
INSTRUMENT AIR SUBSYSTEM CHALLENGES TO COMPONENT SAFETY FUNCTION:

These valves are designed to operate under a loss of the instrument
air. The four pilot solenoids, used to control the FWIV’s hydraulic
actuator, are supplied with air from a safety related accumulator. The
FRIV’'s pneumatic system is isolated from the IA system by safety
related check valves. The FWIV's safety related "fast close" function
is maintained by a nitrogen charged accumulator in the hydraulic
portion of the FWIV, see Figure 5.

A loss of the instrument air subsystem will render the FWIV's hydraulic
pressurizing pump inoperable. The pump’s functions are to:

1) repressurize the FWIV hydraulic system after the FWIV has either
opened or closed; or 2) open and close the FWIV in the "slow" mode.
Both these functions are non-safety related.

Contamination in the instrument air subsystem could plug the FWIV’s in
line filter. Loss of instrument air subsystem does not compromise

the FWIV’s safety function. Water in the instrument air system could
affect the filter, regulators, check valves, or solenoids and cause the
FWIV to not operate properly.
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TABLE 9

- ATMOSPHERIC DUMP VALVE

COMPONENT DESCRIPTION: Atmosphexric Dump Valves

COMPONENT TAG NUMBERS: 15JSGAHV0179, 13JSGAhV018&
13JSGBHVO178, 13JSGBHVOQ185

COMPONENT SAFETY FUNCTION: Provides a means of removing decay heat
from the NSSS when the condenser is not available, or after MSIS.

INSTRUMENT AIR SUBSYSTEM FUNCTION:

The valve is designed to open and modulate in response to varying
instrument air control pressures and dedicated nitrogen accumulators
will provide motive force during loss of the instrument air
subsystem.

INSTRUMENT AIR SUBSYSTEM CHALLENGES TO COMPONENT SAFETY FUNCTION:

The valve is designed to operate after loss of the instrument air
subsystemn. When the air pressure reduces in the supply line, a M
dedicated safety related nitrogen accumulator supplies the required
motive force to operate the valve, See Figure 3 and 4.

Contamination in the air supply could plug the valves' in line filter.

Loss of air does not compromise the wvalves safety function. Water in
the instrument air system could affect the filter, check valves,
positioner, I/P converters or solenoids and cause the valve not to
operate properly. -
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TABLE 10

13-M5-A20

FAILURE ANALYSIS OF MSIVs AND FWIVS

n

Postulated Problem -

Solutions/Corrective Actions

1. Air components could be degraded

by moisture or dirt in the line.
(NPRDS data indicate this is a
common problem for steam and
feedwater isolation valves).

. Leaks in pneumatic system.

(PVNGS has experienced leaks
on MSIV’'’s and ADV's as evidenced

in failure data trending reports.

Also, NPRDS data list several
examples relating to pneumatic
leakage on steam and feedwater
isolation valves). The
accumulator reservoir may not be
large enough for proper solenoid
action.

1la.

1b.

2a.

2b.

2c.

24.
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Coalescent air filters (.01
micron) have been installed on
the MSSS line to 'reduce moisture
and particle carryover to these
components.

Ensure air quality from the
instrument air dryers through
regularly scheduled surveillance
and preventative maintenance.

Air reservoir has a low
pressure switch that alarms when
the pressure falls below 70%6

psig.

Quality class break check valves
have been replaced per vendor
recommendation under DCP’s 1, 2,
3 FM-SG-151 to ensure proper
seating under gradual loss of
instrument air.

Failure Data Trending Reports
document many leaks on the
valves'’ pneumatic fittings.
Establish a program to
periodically check for leaks and
repair as necessary.

The accumulator size has
sufficient margin as noted in
the PVNGS response to SOER
88-01. A pneumatic- pressure vs.'
leak rate calculation will be
performed for the valve
pneumatic system to determine -
the valves functionality
iricluding system leakage.
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.TABLE 10

FAILURE ANALYSIS OF MSIVs AND FWIVS -

(Continued)

Postulated Problem

3. Pneumatic system pressure may not
be great enough to actuate
solenoid valves.

— — —— — —— — — — — e a—

" (Ref: IE 87-28).

Solutions/Recommendations

The valve solenoids, air pressure
regulator, and air reservoir were
supplied as an integrated system
by the valve vendor. The low
pressure, alarm is set at 7046
psig. The valves. require a
nominal 40 psi to shuttle
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6. Effects of Compressed Gas System Quality on Safety Related Equipment

An evaluation was performed to determine the effects of compressed gas
quality on’ safety related equipment. - Safety related equipment that
requires compressed gas has been identified and tabulated in Tables 11
and 12. The equipment can be classified into two groups:

a. Valves thét require a pneumatic supply to fulfill their
safety functions, This group -consists of ADVs, MSIVs and
FWIVs. These valves use a safety related check valve to

- isolate their safety related pneumatic supply from non safety
related instrument air subsystem.

b. Valves and dampers that do not require a pneumatic supply to
fulfill their safety functions (fail safe under a loss of
compressed air) - this group comprises all other safety
related valves and dampers that are not listed above.

NUREG 1275 Vol. 2 (Dec. 1987) documents events at various nuclear power
plants where contamination (particulates, moisture, and hydrocarbons) in
the CGS has been responsible for malfunctioning of control wvalve
components. The components listed are E/P or I/P converters, solenoid
air pilot valves, and valve air operators. This NUREG was wused as a
developmental reference for Information Notice 87-28 (Air System Problems
at U.S. Light Water Reactors) and Generic Letter 88-14 (Instrument Air
Supply Problems Affecting Safety-Related Equipment). ’

Obsexrvations of excessive moisture in the instrument air lines have been

documented at PVNGS. Several EER’s identify events where moisture has

been observed in the instrument air lines. Site Mods 1,2,3-SM-IA-003
installed coalescent filters in response to moisture found in the
instrument air 1lines to the MSSS. Also, failure data trending records
indicate that dirt has been found in the compressed gas lines. This 1is
an industry problem as evidenced by a review of NPRDS data.

Until recently, APS did not have a program to monitor compressed gas
quality. APS is now developing this program. Prior to testing in Unit
2, maintenance was performed on all significant compressed gas components
that were used in the test. Preliminary results of air quality tests in
Unit 2 are good. Dew points of -58F at 125 psig line pressure,
particulate contamination mainly less than 3 microns in size, and air
with no measurable hydrocarbon content has been observed.

APS is wusing 1ISA S§7.3-1975 (American National Standard Quality Standard
for Instrument Air) as its compressed gas guideline. The ISA standard is

» referenced in ANS 59.3 (safety criteria for Control Air Systems).
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The 1liquid qnitrogen for the nitrogen gas subsystem is purchased as 99.9%
pure nitrogen with less than 5 ppm oxygen. Particulate measurements were
taken during the nitrogen subsystem testing. See Appendix H for
discussion. '

Since PVNGS has experienced moisture and dirt in the compressed gas lines
the reliability of the compressed gas could be affected.

To address this concern, PTRRs were reviewed for all three PVNGS units,
‘With the possible exception of. one occurrence, the instances where safety
related pneumatic valves failed to fulfill their safety functions were
not related to dirt or moisture in the instrument air subsystem. One
incidence in another event, was caused by the improper wiring of a flow
switch. The Unit 3 trip of March 1989, shows many valves and one damper
that appeared to not completely isolate on a CIAS, SIAS, and MSIS. The
cause of this event was found to be failute of the Safety Equipment
Status System. The operation of another wvalve; CH-507, was questioned on
this trip. The valve failed open which resulted in damage to a RCP
seal. An evaluation determined that the valve operated per the current

plant design on loss of instrument air. The present plant design basis

of this wvalve (fail open or fail closed on loss of instrument air) is
currently being evaluated. The one case where particles may have
affected valve performance is with respect to ADV 1JSGAHVO1l79 on Trip
1-88-004, As of 4/22/89 the EER documenting this condition was still
open. Conversations with the -SG system engineer revealed that the EER
root cause will be indeterminant with dirt as a suspected cause. This
could affect the valve’s ability to operate. To eliminate these concerns
a sampling program is being developed to determine 1if long term
degradation of pneumatic components could occur.

As’ a result of the information presented above, the following corrective
actions will be taken: ‘

a. Before restart of the three PVNGS units, ensure that the
compressed gas System major components (compressors, moisture
separators, all drain traps, receivers, air dryers, dryer

pre-filters and after filters) receive preventative maintenance in
Units 1 and-3. As a minimum, Maintenance procedures that were
performed in Unit 2 prior to the air quality test should be
completed for Unit 1 and 3 also. ‘

b. Monitor the air quality on all three units every three months
for the first year to ensure that the ISA §7.3-1975 standards are
maintained. After the first year, based on the test results,
adjust the monitoring schedule up or down as appropriate.

c. Before restart of PVNGS Unit 2, select Unit 2 valve pneumati&
components were inspected for evidence of corrosion, contamination,
oxr moisture. If contamination 1is found analyze the material
content. Determine the affect of the contamination or corrosion.
This task was completed and is documented 1in Appendix G. No
concerns were identified from this inspection. <

-45-

A






' : o 13-MS-A20

COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

d. After restart of- PVNGS Unit 2, dissassemble a representative
sample, from all three PVNGS units, pneumatic components to ensure
that the pneumatic components are clean. Any found particles will
be analyzed for chemical content. If significant copper is present
in any an analysis of compressed gas pipe sectins will be performed
to determine the extent of the problem within the piping. If
considerable corrosion is seen, pipe flushing or more additional
filters will be evaluated for a corrective action.The amount of
components to be sampled will be based on 95 percent confidence
that 95 percent of the valves’ pneumatic systems are corrosion free
.and free of damaging particles.

o

e. For continued monitoring, a letter will be issued to all
Engineering 'Evaluations system engineers and unit maintenance
managers. The 1letter will require that the system engineers

document any suspect pneumatic valve failures due to contamination,
moisture, or corrosion. Engineering Evaluations will vrecord where
the event occurred and save the contamination material in clear
containers for analysis. Also, the 1letter will ensure that
maintenance is aware of the contamination concerns and initiates
EER’s when suspect materials are found in pneumatic components.

TABLE 11

SAFETY RELATED PNEUMATIC EQUIPMENT THAT REQUIRES A PNEUMATIC
SUPPLY TO FULILL ITS SAFETY FUNCTION

JSGAHV 0179 SG
JSGAHV 0184 SG
JSGAUV 0174 SG

2 1N 2 ATM DMP VLV
1 LN 1 ATM DMP VLV
1 ECORO FW UPSTR ISOL
JSGAUV 0177 SG 2 ECONO FW DWNSTR ISOL
JSGBHV 0178 SG 1 LN 2 ATM DMP VLV
JSGBHV 0185 SG 2 LN 1 ATM DMP VLV
JSGBUV 0132 SG 1 ECONO FW DWNSTR ISOL
- JSGBUV 0137 SG 2 ECONO FW DWNSTR ISOL
JSGEUV 0170 SG 1 LN 1 MSIV

JSGEUV 0171 SG 2 LN 1 MSIV

JSGEUV 0180 SG 1 LN 2 MSIV

JSGEUV 0181 SG 2 LN 2 MSIV

— — — — e — — —— G G—— Sv— — — t—
—— e r—— . — — e —— D S S — S G——
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TABLE 12

-SAFETY RELATED PNEUMATIC EQUIPMENT THAT DOES NOT REQUIRE A
PNEUMATIC SUPPLY TO FULFILL ITS SAFETY FUNCTION
(fails safe under loss- of IA)

o l

| JCHAHV 0507 RCP BLEED-OFF TO RDT . |
. | JCHAUV 0506 RCP BLEED-OFF TO VCT ISO ]
| JCHAUV 0516 LETDOWN TO REGEN HX CONT ISOL |
| JCHAUV 0560 - REACTOR DRAIN TNK OUTLET ISOL |
| JCHAUV 0580 MAKE UP TO REACTOR DRAIN TK |
} JCHBUV 0505 RCP BLEED OFF TO VCT ISOL |
| JCHBUV 0515 LETDOWN TO REGEN HX CONT ISOL ]
| JCHBUV' 0523 REGEN HX TO LETDOWN HX ISOL ]
| JCHBUV 0561 REACTOR DRAIN TANK OUTLET ISOL |
| JCHEFV 0204 LETDOWN RAD MONITOR |
} JCHEFV 0241 SEAL INJECTION TO RCP 1A |
| JCHEFV 0242 SEAL INJECTION TO RGP 1B ]
| JCHEFV 0243 SEAL INJECTION TO RCP 2A |
| JCHEFV 0244 SEAL INJECTION TO RCP 2B |
| JCHEHV ‘0239 REGEN HX TO CHARGING LINE |
| JCHEHV 0250 NITROGEN TO PUR FILTER |
| JCHEHV 0532 RWT TO BORIC ACID MU PUMPS ]
J JCHELV 0110°P REGEN HX TO LETDOWN HX |
| JCHELV 0110Q REGEN HX TO LETDOWN HX |
| JCHEPDV 0240 REGEN HX TO CHARGING LINE ]
| JCHEPV 0201P LETDOWN BACK PRESS VLV |
| JCHEPV 0201Q LETDOWN BACK PRESS VLV |
| JCHEUV 0231P CHARGING PPS TO SEAL INJECT HX ]
{ JCHEUV 0500 LETDOWN TO VCT/PRE-HU 10X SELECTOR |
| JCHEUV 0520 ION EXCHANGER BYPASS i
| JCHEUV 0521 RAD MON & BORONOMETER BP ]
] JCHEUV 0565 < PRE HOLDUP ION EXCHANGER INLET DIVERTER VLV|
| JCHEUV 0566 GAS STRIPPER DIVERTER VALVE ]
| JCPAUV '0004A CONTM PRG PWR-ACCESS 1ISO VLV |
| JCPAUV 0004B CONTM PRG PWR-ACCESS 1S0O VLV |
| JCPBUV 0005A CONTM PRG PWR-ACCESS ISO VLV |
|. JCPBUV 0005B CONTM PRG PWR-ACCESS IS0 VLV |
1 JRCEPV 0100E PRZR SPRAY i
| JRCEPV 0100F PRZR SPRAY |
| "JRDBUV 0024 EXT CONT ISOL VLV FR RW SUMP |
| JSGAUV 0172. -+ SG DOWNCOMER FW ISOL VLV |
| JsGAUV 0175 SG DOWNCOMER FW ISOL VLV l
| JSGAUV 0500P SG 1 UPSTM BLDWN ISOL |
| JSGAUV 05008 SG 2 DWNSTM BLDWN ISOL ]
| JSGBUV 0130 SG DOWNCOMER FW ISOL VLV |
| _JSGBUV 0135 SG_DOWNCOMER FW ISOL VLV |
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TABLE 12

13-MS-A20

SAFETY RELATED PNEUMATIC EQUIPMENT THAT DOES NOT REQUIRE A

PNEUMATIC SUPPLY TO FULFILL ITS SAFETY FUNCTION

(fails safe under loss of IA)
{(Continued)

JSGBUV 0500Q - SG 1 DWNSTRM BLDWN ISOL
JSGBUV QSO0R SG. 2 UPSTM BLDWN ISOL

JSGEUV 0169 SG 1 MSIV BYPASS

JSGEUV 0183 SG 2 MSIV BYPASS

JSIAHV 0619 N2 SUPPLY SI TANK 2A

JSIAHV 0629 N2 SUPPLY SI TK 2B

JSIAHV 0639 N2 SUPPLY SI TK 1A

JSTAHV 0649 N2 SUPPLY SI TANK 1B

JSIAUV 0682 RWT RETURN HDR CONT ISOL VLV
JSIBHV 0612 N2 SUPPLY SI TK 2A

JSIBHV 0622 N2 SUPPLY SI TK 2B

JSIBHV 0632 N2 SUPPLY SI TK 1A

JSIBHV 0642 N2 SUPPLY SI TK 1B

JSIBUV 0322 HOT LEG ING CHK VLV LEAK ISOL
JSIBUV 0332 HOT LEG INJ CHK VLV LEAK ISOL
JSIBUV 0611 SI TK 2A FILL/DRN

JSIBUV 0618 SI TK 24 CK VLV LEAK LN ISOL
JSIBUV 0621 SI TK 2B FILL/DRN

JSIBUV 0628 SI TK 2B CK VLV LEAK LN ISOL
JSIBUV 0631 SI TK 1A FILL/DRN

JSIBUV 0638 SI TK 1A CK VLV LEAK LN ISOL
JSIBUV 0641 SI TK 1B FILL/DRN

JSIBUV 0648 SI TK 1B CK VLV LEAK LN ISOL
JSIEHV 0661 SI DRN TO RDT

MHAAMO1 AUX BLDG HVAC DAMPER

MHAAMO2 AUX BLDG HVAC DAMPER

MHAAMO3 AUX BLDG HVAC DAMPER

MHAAMO4 AUX BLDG HVAC DAMPER

MHAAMOS AUX BLDG HVAC DAMPER

MHAAMO6 AUX BLDG HVAC DAMPER
MHAAM214 AUX BLDG HVAC DAMPER
MHAAM216 AUX BLDG HVAC DAMPER

MHABMO1 AUX BLDG HVAC DAMPER

MHABMO2 AUX BLDG HVAC DAMPER

MHABMO3 ‘AUX BLDG HVAC DAMPER

MHABMO4 AUX BLDG HVAC DAMPER

MHABMO0S5 AUX BLDG HVAC DAMPER

MHABMO6 AUX BLDG HVAC DAMPER
MHABM215 AUX BLDG HVAC DAMPER
MHABM217 AUX BLDG HVAC DAMPER

MHFAMO1 FUEL BLDG HVAC_DAMPER

. -
-
—— i T —— — A G ——— . GE— G — — f— T T Y—— — — —— —— S S—— — — —— — — — —— Y— — — — — —— —— — —
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TABLE 12

SAFETY RELATED PNEUMATIC EQUIPMENT THAT DOES NOT REQUIRE A’
PNEUMATIC SUPPLY TO FULFILL ITS SAFETY FUNCTION
(fails safe under loss of IA)

(Continued)
I
.| MHFAMO2 FUEL BLDG HVAC DAMPER
| MHFAMO3 © . FUEL BLDG HVAC DAMPER
| MHFAMO4 FUEL BLDG HVAC DAMPER
| MHFBMO1 FUEL BLDG HVAC DAMPER
| MHFBMO02 FUEL BLDG HVAC DAMPER,
| MHFBMO3 FUEL BLDG HVAC DAMPER
| MHFBMO4 FUEL BLDG HVAC DAMPER
[ MHJAMO1 CONTROL BLDG HVAC DAMPER
| MHJAM15 CONTROL BLDG HVAC DAMPER
| MHJIAM16 CONTROL BLDG HVAC DAMPER
| MHJAM23 ~ CONTROL BLDG HVAC DAMPER
| MHJAM25 CONTROL BLDG HVAC DAMPER A
| MHJAM28 CONTROL BLDG HVAC DAMPER
‘ | MHIAM34 ' CONTROL BLDG HVAC DAMPER
(l | MHJAM36 CONTROL BLDG HVAC DAMPER
. | MHJAMS51 CONTROL BLDG HVAC DAMPER
| MHJAMS2 CONTROL BLDG HVAC DAMPER
- | MHJAMS3 CONTROL BLDG HVAC DAMPER
. | MHIAMS4 CONTROL BLDG HVAC DAMPER
| MHJAMS55 CONTROL BLDG HVAC. DAMPER
| MHJAMS6 CONTROL BLDG HVAC DAMPER
| MHIAM57 CONTROL BLDG HVAC DAMPER
| MHJAMS8 CONTROL BLDG HVAC DAMPER
| ‘MHJAMS59 CONTROL BLDG HVAG DAMPER
| MHIAM62 CONTROL BLDG HVAC DAMPER
| MHJAM66 CONTROL BLDG HVAC DAMPER
| MHJBMOL ‘ CONTROL BLDG HVAC DAMPER
| MHJIBM10 CONTROL BLDG HVAC DAMPER
| MHJBM13 CONTROL BLDG HVAC DAMPER
| MHJBM23 CONTROL BLDG HVAC DAMPER
| MHIBM24 CONTROL BLDG HVAC DAMPER
| MHJBM28 CONTROL BLDG HVAC DAMPER
| MHIBM31 CONTROL BLDG HVAC DAMPER
T | MHJIBM32 CONTROL BLDG HVAC DAMPER
| MHIBM34 . © . CONTROL BLDG HVAC DAMPER
| MHJBM38 CONTROL BLDG HVAC DAMPER
| MHJBMS52 CONTROL BLDG HVAC DAMPER
| MHJBMS55 CONTROL BLDG HVAC DAMPER
| MHJBM56 CONTROL BLDG HVAC DAMPER
& | MHIBM57 CONTROL BLDG HVAC DAMPER
| _MHJIBMSS CONTROL_BLDG HVAC DAMPER
-49-
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TABLE 12

SAFETY RELATED PNEUMATIC EQUIPMENT THAT DOES”NOT REQUIRE A
- PNEUMATIC SUPPLY TO FULFILL ITS SAFETY FUNCTION
(fails safe under loss of IA) ’

(Continued)
I )
.]. MHIBM66 CONTROL BLDG HVAC DAMPER
| MHIBM67 CONTROL ‘BLDG HVAC DAMPER
|
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7. Evaluation of the Preventative Maintenance Program for the
Compressed Gas System )

A review of the plant Preventative Maintenance Tasks was conducted to
identify possible additional maintenance tasks that could enhance system
reliability,

Supplier documents for maintenance of various components was conducted to
identify possible additional maintenance tasks that could enhance system
reliability. '

Supplier documents for maintenance of various components within the CGS
were reviewed to determine the recommended maintenance intervals. The

‘manufacturer’s PM requirements were then reviewed against the PVNGS SIMS

Repetitive Work Tasks to ensure compliance with the recommended PMs.

The result of the review identified some discrepancies between the PMs
recommended by the manufacturer and PMs currently performed by PVNGS.
Incorporation of the discrepancies to the PVNGS Repetitive-Work Tasks
will enhance the system reliability. The recommended additional work
tasks to be included in ‘the PVNGS PM program are identified in Tables 13
and 14 attached. These additional PM tasks range from manual operation
of safety valves once every refueling to a full tear down of liquid
nitrogen pump once every two years.

In addition to the identified discrepancies above, some PM tasks listed
in the SIMS Repetitive Work Task data base are not kept current. This
means that the task is not performed on the originally scheduled
intervals. The review of the supplier documents -indicated that the
original SIMS PM task interval for the identified components is
comparable to the manufacturer’s recommended maintenance interval. The
affected equipment will be scheduled in accordance with the original SIMS
PM task intervals.
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ADDITIONAL PMs REQUIRED FOR INSTRUMENT AIR SUBSYSTEM

L3

TABLE 13

I

ITEM

MAINTENANCE/TEST

Monitor air quality for particles,

moisture content, and hydrocarbons.

Test every three months.

Compressor free air regulator.®

Revise operations procedure to drain
these filters at least once a week.

Compressor after-cooler.

Inspect for plugging yearly.

Safety valves.

Manually "pop" the valves once for
refueling to verify proper operation.

Compressor solenoid valves.

Inspect and clean (as necessary) on
annual compressor tear down.

Compressor sequence controller
PIC-39 and PCV-43

Adjust/verify proper operation during
annual compressor tear down,

IA header nitrogen. isolation valve.

(IAN-PV-52)

Verify proper operation at refueling.

. — S— — —— — — — — — . S T —— ——— —— — —— — — S~ — — —— —

Dryer desiccant

-Replace after a transient.

fs e e — e — v f . —— o ot E— —— o —— e o e e —— e ——

o
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TABLE 14

- .

ADDITIONAL PMs REQUIRED FOR THE NITROGEN SUBSYSTEM

Liquid nitrogen storage tank |
M-GAN-X01} ]

Visually inspect every 6 months.

Tank pressure buildup regulator |-
J-GAN-PCV-96 l_

Move regulator through 10 PSI of
adjustment and reset to original set
point every 6 months.

Tank pressure economizer regulator

Move regulator through 10 PSI of
adjustment and reset to original set
point_every 6 months.

.
J-GAN-PCV-99 ]
z |

Calibrate liquid level gage for "0" |

~

Calibrate at evexy 6 months.

Liquid nitrogen pump M-GAN-POlA & B |

Perform maintenance on various sub-
components every year or 1000 hour of
operation per Tech manual,

[
Nitrogen regulators J-GAN-PCV-49,

!
[
49A and J-GAN-PC-41 I

Run the control valve through 20 psig
of adjustment. Return to setpoints
once every three months.

Nitrogen temperature valve
J-GAN-TCV-48

Check for shutoff at -20F with
refrigerant every three months.

Nitrogen regulators J-GAN-PC-31
J-GAN-PC-38 ’ )

Run the regulators through 20 psig of

adjustments every three months,
Return to set point.

Nitrogen safety valves J-GAN-PSV-2
and_36

Test and reset every year.

Rupture Discs J-GAN-PSE-85 & 92

»

!
I
I
I
l
I
I
|
I
91
I
I
I
1

»

Replace rupture discs every 3 years.

-5
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I11. CONCLUSIONS

»

This section addresses the adequaéy of the existing CGS on the basis of’
information 1in Sections IV.A to 1IV.G. It also presents corrective actions
that are intended to enhance the functionality and reliability of the CGS.

A.  Nitrogen Subsvstem

Review of the March 3, 1989 Unit 3 event (Section IV.A) has shown that the CGS
did not function as designed during the LOP trip. While the nitrogen
subsystem was designed to maintain the pressure in the compressed gas header
at or above 80 psig .the.actual pressure observed was 65 psig to 67 psig one to
two hours following the Unit 3 event. Furthermore, review of plant trip
reports showed that, while on nitrogen backup, a reduction in header pressure
had been observed on two previous occasions.

Since the CGS did not function as designed, corrective action will 'be taken to
ensure that the pressure in the compressed gas header meets its minimum design
value under all plant events. This corrective action consists of the
following:

© A flow test of the nitrogen subsystem downstream and including the
nitrogen backup isolation valve to the CG header was performed to
determine if the nitrogen subsystem provides the projected demand.
The flow test was performed first since the analysis. indicates that
the nitrogen subsystem is not functioning in accordance with its
intended design. This is determined by the approximate rate of
flow of 400 scfm between the time when the compressor power was
lost and the time when the nitrogen backup valve opened. This flow
does not appear to be excessive.' This is also confirmed by the
review of the system which identifies components that may result in
significant pressures .drop in the system. Also, the 1liquid
nitrogen tank had 95 inches (equivalent to 160,000 scf nitrogen
gas) reserve when the compressor power was restored. All of the
observed and calculated data, point to the failure of the nitrogen
subsystem to provide the required demand even at the relatively low
(400 scfm) flow rate.

° The nitrogen tests showed that the nitrogen system does not provide
an adequate supply of nitrogen, therefore, individual components
which caused the reduced pressure in the header will be repaired or}
replaced during the next available outage.

See Appendix H.
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-

B. Documentation of System

A survey of -other nuclear power plants with similar designs shows the -PVNGS
design to be comparable to that of other plants. However, a concern was
identified with a lack of design basis calculations for normal and ‘off-normal
(transient) 1loads on the CGS in that the original calculations performed in
1975 to size the CGS have not been updated to reflect new pipe routing and
loads that have been added to. the system since the original design. This
calculation-is necessary to determine if the system is properly sized for the
present loads. To correct this situation, the calculation for sizing will be
revised.

The muclear utilities survey showed that three utilities have a non-1lE BOP
diesel that provides a backup power source to the compressor two utilities
have 1lE power to the compressor and three utilities for no backup to their
instrument air system. PUNGS will perform a study to evaluate the benefits
and feasibility of providing 1E power to the compressed gas system COmMpressors.

Review of post trip review reports for Units 1, 2 and 3 identified one
instance of safety related pnewnatic valve failure that appeared to be due to
poor air quality. This failure involved an ADV valve that did not respond to
an open signal. Although the root cause of this event was indeterminate, the

failure may have been due to the presence of particulate matter (e.g., dirt).

In addition, a number of observations of excessive moisture in the compressed
gas lines have been documented at all three units.

To ensure that air quality does not adversely impact the performance of safety
related components that rely on the CGS, APS is developing a systematic air
quality control program. This program is designed to ensure that moisture,
particulates, and hydrocarbons in the compressed gas system are kept to low
levels that will not adversely affect the performance of safety related
components that rely on compressed gas for their operation. In addition
trending of any components suspected of air contmination failure will assist
in finding any foreign materials that was not removed by this program.

C. Preventative Maintenance

Review of preventative maintenance programs currently in existence against the
PMs required by the manufacturer also identified a number of areas where the
PVUNGS program £for the instrument air and nitrogen subsystems could be
enhanced. These enhancements are shown on Tables 13 and 14.
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IV. ACTION PLAN

As a result of this study, an action plan has been developed to ensure that
the CGS and its interfaces to .safety related components are designed and
maintained to appropriate standards. This plan includes tasks that will be
accomplished before and after any Unit restart, and any compensatory measure.
Projected completion dates for the tasks after restart are provided.

The action plan presented in Table 15 was developed following a complete
review of the CGS. Although the system is non-safety related, it is

recognized that the reliability and improved functionality of the system would -

enhance overall plant performance. The implementation of this plan 1is
intended to achieve this goal. '
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TABLE 15

PUNGS ACTION PLAN

@
N

13-M5-A20

A\

|
|
|
I
I
|
I
I
I
I
|
I
I
[
I
I
l 3
I
!
[
I
|
I
|
|
|
|
I
|
I
[
l

cam settings and tower transfer solenoid
valves.

| |
SYSTEM | TASK TYPE* | ACTION
| AND NUMBER | ]
| , | BEFORE RESTART | AFTER RESTART
| | I
Compressed Gas | 1 PM | Compressor Free Air Regulator - Revise | -
Instrument Air Subsystem | | operations procedure to drain .this |
. i | regulator at least once a weeck or ensure|
| | drain valves are cracked open to drain |
| | moisture. | -
| | |
| 2 PM | A1l System Drain Traps (Moisture |
| | Separators, Air Receivers, Air Dryer |
| | Prefilters) - Clean and repair as i .
i | required. |
: I | |
| 3 BM | Instrument Air Dryer - Replace desiccant]
| | in active and standby dryers. |
| | | .
| 4 PM | | After transient air flows are observed,
] | | switch to standby air dryers and
| | | replace the desiccant in the affected
| | | dryers. This task will be evaluated
| | | based upon the results of task 15 which
| | . | will determine the magnitude of the
] | | transient.
| | |
| 5 PM | Verify proper operation of air dryer | Verify proper operation of air dryers
I | |
[ | |
| | |
{ |

cam settings and tower transfer sole-
noid valves annually.

T S S S — —— —— — S— S—t—— —— N T SRS T G ——— — G— L S T Sm—— Y T e — — ——
.
.

*Ensure any referenced Preventative Maintenance task has been performed within its appropriate
repetitive scheduled time period or perform before restart.
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$
" TABLE 15

(Continued)

PUNGS ACTION PLAN

N

13-M5-A20

A\

SYSTEM

__AGTION

BEFORE RESTART

AFTER RESTART

——— — T G — — e — — A CED G G S — ——— a— — — — o . tma i e T G— G e S Gmm— St Gm—

l
I
|
|
I
I
I
l
|
|
I
|
!
|
l
[
|
|
|
I
|
[
|
|
I
I
|
l
|
|
!
I
I
|

TASK TYPE* |
AND NUMBER |
|

|

6 P |
[

N

|

7 B |
|

|

|

|

|

|

I

8 PM |
-]

|

g P [
|

|

|

10 M |
[

l

|

!

11 PM |
|

I

|

!

Instrument Air Dryexr Prefilter and
Afterfilter Differential Pressure
Switches - Calibrate.

Monitor air quality downstream of the
afterfilters for moisture content,

particulates, and hydrocarbons for each

unit.

k4

Ensure maintenance procedures allow only

one Air Compressor to be removed from
service at any one time.

i . ¢
| e . . G— SR S A= Y S S A Gavee e S S S G MR G G S G S e S G Gmm—e — e

_Monitor air quality downstream of the
afterfilters, for moisture content,
particulates, and hydrocarbons every
three months for first year. Subse-
quently evaluate for future test fre-
quency based upon first year test
results (see Page 45).

Aftercooler - Inspect for plugging
yearly. Initiate by 08/01/89.

Safety Valves - Manually "pop" the
valves once each refueling to verify
proper operation. Initiate by
08/01/89.

Compressor Solenoid Valves - Inspect
and clean as necessary on annual
compressor teardown. Initiate by
08/01/89.

— e — — . — A (—— — — — — — — a— —— St S — A T G I G S W G S — G— S — —— —

*Ensure any referenced Preventative Maintenance task has been pexformed
repetitive scheduled time period or perform before restart.
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS ’

TABLE 15
{Continued)

PUNGS ACTION PLAN

+-M5-420

A\

SYSTEM

|
TASK TYPE* |
AND NUMBER |

ACTION

BEFORE_RESTART

-
»
— e it e e S e e Gt — T vma St S e S et T S A SN Ve S e e e S— . W e s s S
. .

I
I
I
!
|
|
|
|
I
I
|
!
!
|
!
I
|
|
|
|
l
l
I
I
I
|
|
!
I
I
[
I
I
I

12 PM

13 Po

14 Design

15 Design

. AFTER RESTART

Compressor Sequence Controller - .
Adjust/verify prouper operation during
annual compressor teardown. Initiate

by 08/01/89.

[

|

|

]

|

|

|

|

|

|

IA Header Nitrogen Isolatjon Valve - |
Verify proper operation at refueling. |
Initiate by 08/01/89. ]
|

Phase I - Completed compressed gas |
|

|

|

|

I

|

|

|

|

|

system flow demand database for calcu-
lation by 08/30/89.

Phase IT - Complete pressure drop
requirements, flow diagram and complete
calculation by 12/29/89.

Complete an evaluation or test to
determine the effects of off-normal
(900 scfm) instrument air subsystem
flowrates on the instrument air dryers. |
This evaluation or test is tied to task]
#14. Complete by December 30, 1989, |
If the evaluation or test determines |
that the dryers are undersized due to |
system demand and dew point levels, |
additional dryer capacity will be |
added. Reference Memo 167-03963 |
MFH/HWR dated June 6, 1989, |
o |

*Ensure any referenced Preventative Maintenance task has been performed thhin its appropriate
repetitive scheduled time period or perform before restart.
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

: TABLE 15 ZZES

(Continued)

PUNGS ACTION PLAN

|
TASK TYPE* | ACTTON

Nitrogen Subsystem to determine why the pressure in the | Appendix H to ensure system complies
instrument air subsystem piping dropped | with design basis.
to 65 psig. Refer to Appendix H for |

more details.

| | |
| SYSTEM | |
i | AND NUMBER | | |
| | { - REFORE RESTART ] AFTER_RESTART ]
| | - | | |
| | 16 Design | | Complete instrument air subsystem |
| | | | formal design basis review and finalize|
] | | | the subsystem design basis manual by |
| | i | 03/31/90. |
] | 17 Design | | Perform a study to determine if it is |
] ] | | desirable to use 1lE power for one or |
i ] | | more compressors, complete by 12/31/89.|
| l | | |
| | 18 ] Inspect two of the pneumatic system | Initiate a sampling inspection program |
| | Inspection | valves in Unit 2 for evidence of dirt/ | to determine the effects of moisture |
| | | moisture/corrosion of the valve | and particles in the instrument air |
| | | components ox instrument air subsystem | subsystem. The program will be struc- |
| | | piping. Analyze any contaminations | tured to give 95% confidence that 95% |
| ( | found. Depending on the.valve'’s filter-| of the components have not been |
| | | regulator, solenoid, positioner, and | affected by moisture or parC1culaCe |
| ] | modulator., repair as applicable. | contamination. This program will also |
| ] | | determine the affect air quality ia the}
| | | | instrument air subsystem piping.

| | | |

| Compresed Gas | 19 Test | Perform a test on the Nitrogen subsystem| Complete the long term actions in

| | |

| | |

| | |

| | I

| | i

| | i

— — — — — — — —— —

*Ensure any referenced Preventative Maintenance task has been performed Withln its appropriate
repetitive scheduled time period or perform before restart.
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TABLE 15
(Continued)

PVNGS ACTION PLAN

~
13-M5-A20

A

GAS SYSTEM EVALUATION AND ANALYSIS

.
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through 20 psig of adjustments. Return
to setpoint. “

through 20 psig of adjustments every
3 months. Return to setpoint,

|
SYSTEM | TASK TYPE* | ACTION

N | AND NUMBER | i
| | BEFORE RESTART | AFTER _RESTART
| | | ’
| 20 PM | Liquid Nitrogen Storage Tank - Visually | Liquid Nitrogen Storage Tank - Visually|
] | inspect. | inspect every 6 months. |
| | . |
| 21 PM | Tank Pressure Buildup and Economizer | Tank Pressure Buildup and Economizer |
| | Regulator - Run the regulators through | Regulators - Run the regulators throughj
{ | 10 psi of adjustment. (J-GAN-PCV-096 | 10 psi of adjustment and reset to orig-|
| | and J-GAN-PCV-099). | inal setpoint every 6 months.
| | |

) 22 PM | Calibrate tank liquid level gauge for | Calibrate tank liquid level® gauge for

| | “on. | "0" every 6 months. :
| | |
| 23 PM | ] Liquid Nitrogen Pump - Perform maint-
| | | enance for various subcomponents
| | | every yéar or 1000 hours of operation
| | | pex the Tech. Manual. Initiate by
] | | 08/01/89.
[ I | ~
| 26 PM | Nitrogen Regulators - Run the regulators| Nitrogen Regulators-Run the regulators
| |
| |
| |
] ]

*Ensure any referenced Preventative Mdintenance task has been performed within its appropriate
repetitive scheduled time period or perform before restart.
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-

TABLE 15
(Continued)

PYNGS ACTION PLAN

@
: ~

_5-MS-A20

AN

I
TASK TYPE* |

AGTION

BEFORE_RESTART

AFTER RESTART

|
SYSTEM |
| AND NUMBER |
] .
|
| 25 BM
|
|
I
| 26 PM
|
|
| 27 Design’
I
[
_ |

Steam Generator MSIV’'s, | 28 CM

FWIV’s (ADV’'s are covered]

on their specific |

report) |
|
|
| 29 Test
|
|
|
|

.t S — — S— — G S —— P Gm— T S S e S g———— —— v v —

Check these valves’ pneumatic
components and piping for leaks.
Repair as necessary.

Perform a leak rate test in the check
valves by a release of instrument air
pressure,

Nitrogen Safety Valves - Test and
reset every year. Initiate by
08/01/89.

Rupture Discs - Replace rupture discs
every 3 years. Initiate by 08/01/89.

|

|

|

!

|
|

I

|

|

|

|

~ |
Complete the Nitrogen subsystem design |
basis review and finallize the design |
basis manual by 03/31/90, |
|

|

|

|

|

|

|

|

|

|

|

I

Include a pneumatic leak check during
regularly scheduled diassembly of

the valve's air regulator. This PH
task was generated as a Generic Letter
88-14 response.

Determine Lif rate of instrument air
depressurization effects the leak rate
through the check valves. Reperform
test if necessary. Refer to
EER_89-5G-209.

*Ensure any referenced Preventative Maintenance task has been performed within its appropriate °
repetitive scheduled time period or perform before restart.
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

TABLE 15
(Continued)

PVNGS ACTION PLAN

: ) BN

13-Ms-A20

A\

— i — — p— V. VT G V— (e G pines G- G S —

Valve J-GAN-TCV-48

| |
SYSTEM | TASK TYPE* | ACTION.
. | AND NUMBER | i |
{ | BEFORE REST{\RT : ] AFTER RESTART
| | |
| 30 Design | | Perform a pneumatic pressures vs. leak
| | | rate calculation to determine the time
| ] | period that the valve will remain
| ] | functional after a loss of the instru-
| | . | ment air subsystem. Complete by
| | |"June 30, 1989.
| ! |
Nitrogen Temperature | 31 PM | | Check for shutoff of -20°F with
| | |
| | |
[ | i
| { |

optimum method of calibration.

refrigerant at refuelings. Perform
further evaluation to determine the

*Ensure any referenced Preventative Maintenance task has been performed within its appropriate
repetitive scheduled time period or perform before restart.

5
— . A S e S S— S Ghuw e St S S S— S——







COMPRESSED GAS SYSTEM EVALUATION' AND ANALYSIS

APPENDIX A

-APS RESPONSE TO GENERIC LETTER 88-14

13-MS-420







7

. : APPENDIX A 13-MS-A20

Arizona Nuclear Power Project
PO 80X 5203¢ ¢ PHOENIX, ARIZCNA 85072-203¢

161-01697-DBK/JM
February 20, 1989

Docket Nos. STN 50-528/529/530

Document Control Desk s
U.S. Nuclear Regulatory Comnission '

Mail Station P1-137
Washington, D.C. 20555

Dear Sirs:

Subjecc: Palo Verde Muclear Generating Station (PVNGS)
Units 1, 2 and 3
Generic Letter 83-14, "Instrument Air Supply Systen
Problems Affecting Safety-Related Equipment”
File: 89-010-026; 89-056-026
Reference:

Letter 'from NRC to All Holders of Construction
Permics for NWuclear Power Reactors Dated
Avgusc 8, 1988; Subject: Generic Letter 88-14.

The referenced letzer requested a review of MNUREG-1275, Volume 2 and a design
and operations veriiication of cthe dinstrument air systen. In order to
accomplish this task a list of safety related corponents that rely on instrument
air was produced. The total number of components identified was 144 for each
unit. Attachments 1 and 2 provide the PVNGS response to Generic Letter 88-14,

If you have any questions, please cocntact Mr. A. C. Rogers of my staif,
Very truly yours,
L=§f)\£43ru\~uf\~____

D. 3. Xarner
Executive Vice President

DBR/JMQ/v1b .
Attachments
cc: A, C. Gehr (all w/za)

T. J. Polich

T. L. Chan

M. J. Davis

J. 8. Marctin
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U.S. Nuclear Regulatory Commission . 161-01697-DBX /JMQ

(7035)
(6102)
(6102)
(6077)

- (6070)

(6310)
(6070)
(6070)
(6070)
(6070)
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(7011)
(6986)
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(6994)
(6424)
(6915)
(6310)
(7048)
(7048)

(6144)
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.

STATE OF ARIZONA ) ) i
) ss.
COUNTY OF MARICOPA) .

I, Donald B. Karner, represent that I am Executive Vice President
of Arizona Nuclear Power Project, that the foregoing document has been
signed by me on behalf of Arizoma-Public Service Company with full authority
to do so, that I have read such document and know its contents, and that to

the best of my knowledge and belief, the statements made therein are true,

TNV NRY o

Donald B. Karnerx

Sworn to before me :his__éZCL__ﬁay of_—lnMlisLity 0 1989, . .

. 3 s
i nis Al

e ¢
.

My Commission Expires: : e .
&y Commigsien Bunies lonn 5 169> )
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RIS APPENDIX A | 13-MS-A20

(. ‘ - ATTACHMENT 1

RESPONSZ TO VERIFICATION ACTIONS OF GENERIC LETTER 88-14

)1
-

- B

3 JACTION 1 Verification by test cthat actuval instrument air qualicy is

3 consistent with the manufacturexr’s  recommendations for
) individual components served. ) .

APS RESPONSE The major suppliers of the affected components were contacted

. "and although the vendors did not commit to any specific
document in *writing, the PVNGS test procedures for air
quality were developed "using 1ISA-S7.3, 1975 -  "Qualicy

. . ©  Standard for Instrument Air" fov guildance.
Because all three Units at Palo Verde are of standard design
the test results and design changes £for .the Units are
expectad to besimilar. Therefore, the air quality test
results from Unit 2 will determine | the design modifications
’ for all 3 unit
In order to perform this verificazion by test, equipment was
procured to test air quality and test connections were
. installed in Uait 2, \

- eas

‘.

-~

- An air qualizy 'cesc is currencly being conduczed on Unxc 2.
Preliminary resulcs after & days are as follows:
**  The dew pozn: is approximately -10°F ac 120 PSIG. The
measured dew point is greater than the design value.
\ Compensatory measures are currently in place to open low
point drains on the air discribucion p1p~ng on a periodic
basis to prevent moisture accwaulation.

&

A
P

\ " ¢ 'The particulates are predominatly less than 3 micron in
size, however <there are particulates in the 3 to 5 picron
size and no significant quanticy "of particulates greater
. than 10 microns.

* Hydrocarbons are less than 1 ppm.

<
.

[ The air qualicy data will be ctaken for approximately one
month in order to odbiain adequace test data. .

After sufficient data is colleczed, iz will be evaluated to
- determine what improvements or modificacions may be required

to ‘ensure, maintaining the instrumentc air Ual"'. The cest
) data will also be used cto acdjust the {requency of
preventative maintenance TsSKs as noted in A::achmenc 2. A
- supplemenzal lecter will be providad by april 28, 1939
indicacing if any improvements or modificacions ux’l be made
iding the schecule for complecion.

@ - o
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N . . ) .
B - ACTICN 2 Verificatlion that maintenance practices, eme:geﬁcy procedure:
(: . and training are adequate to ensure tha safety-relatec
equipment will function as intended on loss of insc:umenc aix.
. APS RESPONSE Mainzenance Practices ,

reventative maintenance tasks were reviewed and are provided
. in Attachment 2 "Program foxr Maintaining Instrument Air
Qualticy"“.

Emeyzencv Procedures .

APS has reviewed the abnormal operating procedure for 1loss of

. instrument air and is making enhancements to the existing
procedure to further address the following recommendations from

\ Significant Operating Experience Report  (SOER) 88-01

: "Iastrument Air System Failures:" The revision of - this
procedure is- currently in the review and approval process. It

is expected that the procecdure will be revised by June 30, 1989.

#* indications of loss of instrument air, such as alarms,
. automatic actions, funccions ,lost.

i tical components operated by instrument -

* id nci
ai n which chey £ail,”

Zication of cr
and the position

e p.

: . * expected system and plant responses to a loss. of instrument
air and the consequences of these responses.

% actions to take 1f critical components do not -£fail in the
. . intended position.

* manual actions the operator should be expected to take to
respond to a loss of instrument alr event,

* restoration actions' to be taken after instrument air is
regained.

Trainin

The Operations staff is trained on the abnormal operacxng

procedure for loss of inscrument air. The Craxﬁ~ng consists of
a walk through and discussion of the procedure in the sinulator.

: At the present time the simulator is not modeled to illustrate
loss of 4instrument air. The matfunction , scenarios for the
Basic Sxmulacor and Requalification Courses will be developed
in conjunction wicth the simulation cercificaction under 1OCFRSS.

Lesson plans have been revised to sensitize plant operations
and maincenance personnel on ch vulnerabilicy of - safecy
related equizment to common mode failures chag could resulc
from air degradation.
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2

Verificatlion that the design of the entire instrmment air
systenm including air or other pneuwnatic accumulators is in
accordance with irs intended function, including verification
by test cthat air-operated safety-related components will
perform as expecred Iin accordance with all design-basis
events, including a loss of the normal Instriment ' air
systea. " This design verilfication should inclucde an analysis
of current air operaced component failure positions to verify
that they are correct for assuring required safety functions.
cation of Instrument Aiy Svstem Desicn ‘

ication of the design of the inscrumenc air system will
be performed in conjunction with our Design Basis Review
Progran. Since the instrwaent alr system is classified as
non-safety related but interfaces with safety .related
systems, it will be reviewed immediately after the safety
related systems. Due to the large scope of the program, the
review is expected to be completed during the firsc quarter

of 1991, . - .
Verificarion of Pnoumatic Accumulator Design

Verification of the design of the pneumatic accumulators was
done as a result of SOZR §8-01. APS utilizes three safety
relatzd air or gas reservoir systems. They are the Main
Steam , Isolation . Valve/Feedwater Isolation Valve air
accumulaters, atmospheric dunp valve nitrogen gas
accuwnalators, and the Diesel Generator air start

accumnulacors. The accumulator capacities were reviewed for
these valves and found to be adequace. The accumulator
pressures are c0ﬁ~ihuously monitored -with an in-place "low
accumulazor pressure” type alarm which causes an audible and
visual alarm to annunciate in the respective unit’s Main

" Control Room. The Emergency Diesel Generator $Starting Alr

Flasks and the Atmospheric Dump Valves have inscalled. local
pressure indicators. These pressure indicators are monitored
periodically by auxiliary operators. ' .

Verificacion bv Test
Verification by tesc was accomplished through the
preope*aczonal testing program and surveillance tests. Out
of the 144 safety related valves and dampers which rely on
instrument air, 135 were tested by the p’eooera:10131 testing
program and nin were tested by surveillance 2sts, The
tests verified the failure position of the equipmen: by
isolating the air supply and/or air signal <thea nocing cthe
positions the valve/damper assumed.

Analvsis of'Fa
The failure modes of 4 valves and dampers were analyzed
to ensure that they £failed. in a position of least risk o
reactor safety.

,4-

1.'

~
-

o
‘Y
n |o

The preoperational tests results for cthe failure mode of che
135 wvalves and dampers for Unit 1 were pulled and compared to
the analyzed failure modes.
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All  che components tested satisfactorily except ‘that a
The .individual who
on that damper derermined the test to be

discrepancy was found on

performed cthe test
acceptable, however,.
position. A

he

regesc<

of

one damper.-

documented a
the damper

n  incorrect

has

verifying it does fail in the proper position.

The nine components tested by the Unit 1
‘have been verified that

their failure

failure

been perZormed

surveillance tests
positions from the

surveillance test was the same as the  analyzed failure

positions. o

Due to the

standardization in

.

design

preoperational and surveillance test program
three units, it may be assumed that this veri

to all three units,

a
£

%
i

and the same

plied to all

&

cation applies
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ATTACHMENT 2

PRCGRAM FTOR MATMTAINTING ATR QUALITY

The . program for maintaining air quality will primarily be a function of a
periodic test of air quality and the preventative maintenance program.

The air quality test procedure shall be performed in each unit on a periodic
basis to be determined from the results of the initial aixr quality test as
described in ACTION 1 of Acctachment 1. The procedure will be effective in all
three units after completion of the design modifications described in ACTION
1. This procedure will measure such parameters as total air - flow,
hunidity/dew point, particulates zad contaminants including hydrocarbons and
water vapor. ]

»

.
. .

A review of the exiscing, preventative maintenance tasks was performed which
include the following:

¢ Inspect, clean or replace air compressor inlet filter; perZormed annually.
*  Remove and replace instrument air prefilters; performed semi-annually.
"Remove and replace instrument air aftrer filters; perZormed annually.

Replace dessican:; periormed annually.

The fregquency of these tasks may change dependent on the results of cthe
analysis of the air qualicy tesc. :

addicion to these tasks being performed on a reguliarly scheduled basis,
supplemental tasks® such as disassemdly of drain traps including inspection and
clean ng' of the .internals are also performed on the prefilter, -moiscure
of ocher
tasks performed’ on related instruments, relays, motors, bearings, vibration
monitoring equipment and similar equipmenc.
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In addition, preventative maintenance tasks are currently scheduled to be
written by March 31, 1989 to change the filters inside the.air regulators
supplying safety related valves and components. This work is scheduled to be
implemented every two years. The frequency of this work may change depending
ori the air quality test analysis. .
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Arizona Nuclear Power Project
P O,BOX 52034 * PHOENIX, ARIZONA 85072.203¢ . »

161-01881-08K/J¥
April 27, 1989

Docket Nos. STMN 50-528/529/530
U. S. Nuclear Regulatory Commission

‘Attention: Document Control Desk

-

Mail Station P1-137
Washington, D. .C. 20555

References: (A) Letter from NRC to all Holders of
Construction Permits for Nuclear Power
Reactors dated August 8, 1988.
Subject: Generic Letter 88-14
(B) Letter from D. B. Karner, APS to XRC
dated February 20, 1989. Subject:
Generic Letter 88-14- )

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3
Supplemental Response to Generic Letter 88-14
“"Instrument Air Supply System Problems Affecting
Safety-Related Equipment"
File: 89-010-026; 89-056-026

Generic Letter 88~14, Item 1 recommended verification by test that actual
instrument air quality is consistent with manufacturer's recommendations for
individual components served.

Reference (B) stated that the air quality data will be taken for approxirmately
one month in Unit 2 in order to obdtain adequate test data. It also stated that
a supplemental letter would be provided by April 28, 1989, indicating whecher
any .improvements or modifications will be made and providing ‘the schedule for
completion. See Attachment 1 for response.

Also, Generic Letter 88-14, Iltem 3 recommended a verification of the design of

the entire instrument air system., Reference (B) stated that the review is
expected to be completed during the first cuarter of 1991.

.
N

A}

"
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U. S. Regulatory Cormission 1617?1881-?524JHQ
Attention: Document Control Desk . Apf‘ 27: 1989
Page 2

However, a limited scopeudesiég'rgview has already been performed, .also the
schedule for completion of the formal review has been advanced and is -expected
to be completed during the first quarter of 1990. See Attachment 2 for details.

Very truly yours,

o -‘ =Y

D. B. Karner
Executive Vi;e President

DBX/JMQ/jle .

-
Attachzents
ce: T. J. Polich (all w/attachments)

T. L. Chan

M. J. Davis
J. B. Martin

-
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0 C U. S. Nuclear Regulatory Comnission 161-01881-DBK/Ji1Q
Attention: Document Control Desk . April 28 1989
; Page 3 ‘
? .
bee: E, C. Sterling (/’U/ & (a11 w/attachment)
M. F. Hodge. Q= L,_-"lc[u? .
H. W, Riley ﬁézqu/]q
R. Rios ._Reg L2259
F. KHoner B, 4220 g‘(
W. F. Quinn RS
A. C. Rogers CCN:K #2054
R. A. Beranier 20 2679
G. W. Sowers ’ /;4;1,7:;;15-%0 -
K. M. Johnson %oz sicuird 22,5 :
R. E. Younger / . !
' J. W. Dennis g L gy iy Wt H2l59
§ C. D. Churchman é//ﬁ/) & .l fOC, WLLET)? 5‘/.’—5'//4
. P. J. Wiley VW m, rDﬂzJ '1 Zluere 2y
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mc_" Attachment 1

Unit 2 Test Results/Evaluation

Dewpoint, particulate and hydrocarbon tests were conducted on the Instrument Air
3 System to ascertain the quality of instrument air delivered by air
. compressor/dryer system. ) .

The design dewpoint for the instrument air system at Palo Verde is -40° F at 125
PSIG and the test data obtained supports this temperature requirement. The dew
point temperatures, as- measured, -are quite acceptable as they range between
~538° F to ~85°F corrected to a line pressure of 125 PSiG. The minimum winter
design temperature as described in Section 9.4.2 of the PVNGS FSAR Table 9.4-1
is 11° F. The 1ISA-87.3-1975 "Quality Standard for Instrument Air" recommends
that the dewpoint at 1line pressure be at least 18° F below the minimunm
temperature (11° F) to which any part of the instrument air system is expdsed at
any season in the year. Therefore, the maximum allowable dewpoint at PVNGS is
~7° F a2nd we are well within the guidelines of the ISA Standard. However, tests
. will be conducted during our most humid months to verify that dewpoints can be
{ rcaintained at -40° F, or below, at a line pressure of 125 PSIG at a normal flow
rate,

¥SA-57.3-1675 recommends that the parricle size in the air stream shall not
exceed 3 microens. The test runs have given particle sizes ranging from .5
nicrons to 15 microms. Only two particles of the 15 nicron size were
encountered in 25 measurements taken in 10 days during the test. On the
average, the particle size was approximately .65 micronms.

The o0il content shall be as close to zero per weight ratio (w/w) or volume ratio

(v/v) as possible per the ISA Standard and under no circumstances shall it

exceed one ppm w/w or v/v under norzmal operating conditions. The average oil
} coantent in the air samples taken was 0.03 ppn. .

The following action resulted from the evaluation of the air quality data:

. Change the afterfilter internals (cartridge) £from the current 1 micron

. rated filter to a .45 micron rated filter or smaller in Units 1, 2, and 3.

: This task will be completed before the Unit 1, 2, and 3 restart from the
current outages. Following the upgrade of the filters, the air quality

test will be performed on a periodic basis.

"
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Attachment 2
« Desicn Review o: the Inscrunenc Air Svsten

A limited scope design review of the instrument air system has been perforzmed
using the docuzents that represent the actual installation at the plant. The
design basis documents reviewed were Regulatory Guides, 10 CFR 50 and the Design
Criteria Manual. A number of design output documents, design wmodification
packages and other associated engineering documents were also reviewed.

This limited scope review indicates that the system delivers, as designed,
quality air ‘to meet or exceed the requirements of the design basis. The
ccaplete review for the adequacy of the existing design basis and development of
the Design Basis Manual for Instrument Air will be completed during the first
quarter of 1990,

.
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSI1S
APPENDIX B

HISTORICAL DOCUMENTATION REVIEW

-

A review of the historical engineering documents pertaining to the design and
operation of the CGS was conducted to determine the effects of the documents
on the design basis of the CGS . Attention was given to identifing
design/operational concerns that were reported or documented previously and
again identified or observed during the recent unit 3 trip.

The types of documents that were reviewed are as follows:

Plant- Change Requests (PCRs)

Field Change Request (FCRs)

Licensing Documents (LCTS & IEIN)

Non conformance Reports (NCRs)

Start up Field Reports (SFRs)

Design Change Packages (DCPs)

Site Modifications (S-Mods)

Supplier Document Change Notices (SDCNs)

Engineering Evaluation Reports (EERs)

Post Trip Review Reports’ (PTRRs)

Purchase Specifications for Procurement of Various  Compressed Gas
Components

¢ Special Plant Event Evaluation Reports (SPEERs) and Special Reports
(SPs)

O 0 © o 00 0 © 6 o o

Necessary information is provided in the following pages.
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

PCR

| TYPE OF DOC | DOCUMENT DESCRIPTION | CONCLUSIONS/COMMENTS
ITEM | OR EVENT 1 OR TITLE ] SYSTEM IMPACTS -
I | |
1. | 10 of 39 | Corrections to the | All were PCO/PCRs
| PCRs | Instrument Data | applicable to all
] | Calibration List to | three units, 1 PCO/PCR
| - | reflect as-built plant | was for Unit 1 only.
] | conditions. ]
I I I
2. | 21 of 39 ] Corrections to P&IDs | A1l were PCO/PCRs
| PCRs | and other plant | applicable to all
| | drawings to reflect | three units, 2 PCO/PCRs
| . | as-built conditions, | were for Unit 1 only.
i | i.e., correct/add |
| | missing valve and line | '
| | numbers, correct line |
] | connecting points or ]
1 | valve locations, |
I | indicate proper line ]
| ] routing, show capping |
] | that was not indicated,|
] | correct symbols used, |
! ] add or correct notes, |
| | indicate or correct |
| | pipe support |
| | configurations, etc. |
I |
3. { 1 of 39 PCRs| To change a time delay | No affect on system °
| | rate. | pressure,
{ !
4, = 1 of 39 PCRs| To change the contact | No affect on system
| | development chart. | pressure.
{ ; |
5. { 1 of 39 PCRs| Non-applicable to the | No affect on system
| | CGS. | pressure.
‘ I
6. : 1 of 39 PCRSI To correct the IA - | No affect on system
| | compressor motoxr space | pressure.
| | heaters type utilized. |
| | Unit 1 only. |
- |
7. : 2 of 39 PCRs| To allow for' tubing | No affect on system
| I I
I I I
| |
| I
I y
] 1

adaptor size change
vwhich was different
than what was initially|
specified. One PCR was|
for Unit 1 only. |
. |

pressure.

. — . T Ti— S—— A — YD W WD GO W T T G S — — — — T — —— — — — — S— — — T— — S Do — v—— v— —— — ——— e f— — Sv— —
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

PCR

.

I
!
[
|
|
I
!
l
|
!
I
I
I
I
|
I
I
|

o e e e — —— — — —— — — — — R f— o —

a valve specification
so that it’s design

‘pressure is lowered.

The valve in question
is on the line
connected to the EDT
Refer to PCR No., 85-13
GA-012). The other
PCR, No. 86-13-IA-003,
was issued to increase
the deadband and
tolerance for a
pressure switch.

TYPE OF DOC DOCUMENT DESCRIPTION CONCLUSIONS/COMMENTS
ITEM OR_EVENT OR TITLE SYSTEM IMPACTS
8. 2 of 39 PCRs | One PCR was to revise No affect on system

pressure,

-

B-3
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

FCR

| TYPE OF DOC | DOCUMENT DESCRIPTION

OR _EVENT

| _OR TITLE

CONCLUSIONS/COMMENTS

SYSTEM TMPACTS

685 of 810
FCRs

125 of 810
FCRs

10 of 125
FCRs

36 of 125

FCRs

36 of 125
FCRs

| These did not have any-| No affect on system
| thing to do with system| pressure.

| pressure, they involve.
| with pipe supports,

| indices revison,

| removal of peripheral/
| support equipment,

] hanger removal ox

| addition, revision of

" | weld symbols, etc.

|

| Over 90% of these have
| been issued as DCNs to
]+13 type drawings.

I . ]

| Are "paper change"

| type, and involve

| changes to valve

| numbers, line numbers,
| general notes,

| references, etc.

| These involved minor

| additions or removals
| of piping sections due
| to the rerouting of

| piping; the original

| design provided

| interferences with,

| structural. components,
| junction boxes,

| supports,” other lines,
| ecc.

| These change dealt with

] changes that do not
| affect system pressure

- ] or supply because

| they involve minor
| components changes
| such as a valve,

| addition of a cap,

-] drain removal, etc.

No affect on system
pressure.

. No affect on system

pressure.

No affect on system
pressure.

— G —— E— — S S—— G Tt Gl S e e —— — — — — G S G G S—— —— G G G— G— — F— t— — T —— T— ST T W S S . — S Y— p— —
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

FCR

A

TYPE OF DOC
OR_EVENT

DOCUMENT DESCRIPTION
OR TITLE

|
|

CONCLUSIONS/COMMENTS
SYSTEM TMPACTS

fr S e S —— — — — —— — — — — — — — — —— —— — — N — G— — S— — A — . B — —— — — — — —— — —— —— S——— — c— (— —— {— —

28 of 125
FCRs

15 of 125
FCRs

. "
o e e —— —— ——— — — — — - S S S S S — —— —— — — G— A — — — . — — . T . Y f— S e e S A G G m— a—— t— e t—

These added piping

to improve accessibil-
ity, branching of

ing of existing lines,
facilitate other equip-
ment, etc. The piping
added is somewhat more
than in the case of
plain rerouting. These
FCRs are: 23368-M,
23369-M, 23370-M,
23372-P, 23373-P,
26964-P, 26969-P,
27136-M, 27137-M,
27138-M, 27142-M,
27143-M, 27144-M,
27145-M, 27561-M,
28275-P, 28405-P,
74084-P, 75572-P,
63778-P, 63953-P,
64375-P, 24452-M,
25362-P, 25363-P,
33968-P, 35328-P, and
36094-p.

These were to add new
supply of air to
different points in
the plant. These are
primarily foxr use in
vendor equipment and
areas that had been
overlooked such as
pneumatic valves, HVAC
system components, ecCc.
These FCRs are: \
23599-P, 26714-P,
26809-P, 26809-P,
26810-P, 27560-P,
27798-M, 27800-M,
27803-P, 27804-P,
28087-P, 28088-M,
28172-P, 28273-P,
25352-M, and 26160-P,

I
I

|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
1
|
|
|
r
1
|
|
|
|
1
|
|
|
|
|
|
|

Total increase of
system demand will
be estimated with
completion of detail
calculations.

Total increase of

system demand will be

estimated with
completion of detail
calculations.

)
— e g— — ——— — T V— — — — —— —— — — G— — — —— — — - T—— — . —— — — — — — — — — — S S S YD S T T T — S G— — —
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

TYPE OF DOC DOCUMENT DESCRIPTION CONCLUSIONS/COMMENTS )
ITEM OR_EVENT OR _TITLE SYSTEM TMPACTS |
L ' I
1. RCTS #38462 | Failure of air check Faulty check valves in |
IEIN 85-35 valve to seat in MSIV and FWIV actuator |
5/17/88 response to gradual assembly was replaced |
IEIN 85-35 decreasing of air with reliable units |
Supplement pressure, which are not prone to |
leak. See Section IV.E|
for additional review |
of ADV check valves. |
L |
2. RCTS # 36100] Excessive pneumatic IN 86-51 was considered|
IEIN 86-51 | leakage in the closed since it address|
automatic depressur- ADS/BWRs problem and |

ization system (ADS). |- PUNGS does not have

) - this systenm,
3. RCTS # 38048] Air systems problem at | ANPP LTIR. 161-00514

Pt G p— g— — — Y S ST S e . SR A G (S e e S I S S GV A G SR S G G E—— G S A G G S A Gumm S §eem m—

and LCTS #
87-28,

|
|
I
I
I
[
[
|
|
i
I
!
I
I
I
|
I
|
|
I
38050, IEIN |
I
!
I
|
[
[
!
|
|
|
|
I
I
I
I
I
l
{
l
|
{

U.S. Light Water
Reactors.

|
]
|
I
|
|
|
|
|
I
!
|
|
[
|
|
|
|
|
|
| departments review,
;l
|
|
[
|
|
|
I
|
|
I
|
[
|
|
[
|
|
|
|
]

WFQ/JBW. 9/17/87 for

Review to include:

1. Air system quality

2. Loss Air Sys.
Recovery

3. Adequacy of backup
air accumulators

4, Adequacy of gradual

Pressure. ‘
This IEN parallels
Generic Letter (GL)
88-14. The APS
response for this IEN
will be covered in GL
88-14. Also see
Section IV.E for check
valve discussions and
Section II.F for
generic letter.

B-6
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I
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|
|
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

TYPE OF DOC |
OR EVENT |

DOCUMENT DESCRIPTION

OR_TITLE

CONCLUSIONS /COMMENTS

|
RCTS # 39139
IEN 87-57

RCTS #38072
IEIN 88-24

RCTS # 30623
. IE Bulletin

I
|
[
I
l
l
[
[
[
|
|
{
|
|
l
|
|
!
|
|
I
|
!
!
|
I
!
I
!
|
I
I
!
!
!
[
| 80-01
I

[

]

Loss of energency
boration capability due
to nitrogen gas

intrusion.

Failures of air
operated valves
affecting safety
related systems.

Operability of auto-
matic depressurization
system valve pneumatic

supply.

SYSTEM_TMPACTS

EAR 88-1256 This
specific problem has
been investigated and
found not to be speci-
fically applicable at
PUNGS. APS will review
gas intrusion possi-
bilities as part of
our continuing INPO
SOER 86-03 check valve
program.

|

|

|

!

|

|

I

I

|

I

|

}

|

I

: l
Results of IEN 88-24 ]
review may affect IA |
component performance, |
This problem concerns |
over-pressure of safety|
related solenoids |
because they were not |
noted for the IA sub- |
system pressure. APS -|
is presently reviewing |
this IEN for applica- |
bility. ' To date, we |
have not attributed ]
[

[

[

l

[

|

|

!

[

!

|

!

.any failures .of air

supplied ASCO solenoids
through review of our
Failure Data Trending
System. ‘

Address ADS/GE BWR
problem and PVNGS does
not have this system.

T S o e . e Gev S TN T St T S E— G S e SR T . S S—— A —— Gt T T T A —— S S EEET SR S WA wows e e —
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

[

LICENSING

-

TYPE OF DOC | DOCUMENT DESCRIPTION

CONCLUSIONS/COMMENTS

[
[
|
!
|
|
|
!
I
|
[
|
|
|
|
|
I
I
I

ITEM OR_EVENT { OR TITLE SYSTEM IMPACTS
|
7. | RCTS # 38350| Review NRC Generic Refer to Section I1I.F.
NRC Letter | Letter 88-14, of the report.
GL-88-14 | Instrument Air Supply
| System problem
| affecting safety-
| related equipment.
1
8. RCTS #38477 | Instrument Air Supply This IEN refers to
IEN 89-26 to Safety-Related design problems which
Equipment primarily rely on IA
system to provide
containment isolation
valves. This IEN is
presently being
i reviewed. Refer to
Sections IV.A and F
- for discussions of the |
: PVNGS design which have|
been evaluated to date.|
9. IEN 86-51 Excessive Pneumatic This IEN concerns

s i S G S S —— . S G Gma T S — T S S S St T — —— A— —— S— . — —— — —— — G f— ——h Sy Am— n c—

Leakage in the Auto-
matic Depressurization
System.

pneumatic leakage from
accumulator and their
appropriate systems.
This concern is
addressed for the ADVs
in the ADV report, for
the MSSVs, FWIVs in
Section IV.E of this
report and for the
check valve isolating
the CGS from the accum-
ulators in Section 1IV.E
of this reporc.

— — — - S G, i S— e S . G G— — = Gu—
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

LICENSING

-

ITEM

TYPE OF DOC

DOCUMENT DESCRIPTION
OR _TITLE

CONCLUSIONS/COMMENTS
SYSTEM IMPACTS

10.

11.

OR_EVENT

RCTS #36390
IEN 86-50

-IEN 88-51
RCTS #038423

Inadequate testing to
detect failure of
safety related

pneumatic components or
systems.

Failure of MSIVs

v
e e e e e o e e e e ey e e . e e S S S P e S s e i s Tt S s T S ) e s S s St faen e

This IEN concerns
testing safety related
pneumatic -components .
under slow degrading
air conditions. This
concern was also
raised by GL 88-14,
PVNGS has had' several
trips in which CGS

was lost under slow
decay conditions,
Problems have not been
detected except for
sluggish ADVs. See
Sections 1I.F, IV.A,
and IV.F of this report
for evaluations.

This IEN addresses the
adequacy of surveil-
lance testing to ensure
operability of wvalves
following, maintenance.
This IEN is under
evaluation. The fail
closed MSIV at Dresden
didn’t close on slow
loss of IA due to
overtorqued packing.
Surveillance testing
was not rigorous
enough to detect,
Engineering will
evaluate adequacy of
surveillance testing
with this problem,

B-9
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COMPRESSED GAS SYSTEM EVALUATION AND

NCR

13-MS-A20 \
ANALYSIS \

| TYPE OF DOC

I | -DOCUMENT DESCRIPTION | CONCLUSIONS/COMMENTS
UNIT | DATE | OR EVENT | OR_TITLE | SYSTEM IMPACTS
| | |
3 ]08/10/82| NCR PC-4382 | 3" Check Valve Cont. | Work performed to close
| | NCR PC-4383 | Isolation | out DER 82-33..
- | |
1 11/06/81] NCR NA-586 | GA-Pr Reg. Valve CH-831] N; PRV cannot meet
| |
| |
[ |
] |

!
|
l
|
|
1

design pressure
DER 81-44,

—— —— — — — — — — — —
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

DCP

TYPE OF DOC

CONCLUSIONS /COMMENTS

swing check valve,

] | DOCUMENT DESCRIPTION |
ITEM | OR _EVENT | OR TITLE | SYSTEM TMPACTS
| [ |
U2 | DCP | Alarm settings were | Will enhance the
| 28J-IA-055 | lowered for | reliability and avail-
U3 | 3CJ-IA-055 | differential pressure | ability of the IA
i " | for IA prefilters and | system by facilitating
] | afterfilters. | timely detection of
I | | f£ilter clogging and
] | | prevent pressure drop
] | | in the IA supply
| ] | header,
| | |
Ul, U2| DCP | Faulty operation of | Will enhance GA
& U3| 183/283/3CJ-| programmable controllexr| system reliability.
] GA-022 ] in the Panel J-GAN-EOl |
] " ] due to overheating. |
| | |
Ul, U2]| DCP ] Change valve PCV-023,. | The change was made to
& U3] 103/2S83/3CJ-] 024 and 025 from hard | stop leakage of
| GA-025 |- seat and plug to soft | nitrogen gas past
i ‘ | seat and plug. | these valves.
| 1
Ui, U } DCP | Prains for removal of | 1" drain lines were
] 1CP-IA-005 | condensate. | added to remove con-
| 2CP-1A-005 | | densate from air
| | | compressor discharge
| = : piping.
UL, U } DCP . | Added instrumentation. | For nitrogen backup,
. & U3] 183/2CJ/3CI-| | control valves were
| -1a-023 | | added. '
| |
Ul, U { DCP | The regulation air and | Instrument air
& U3| 1SM/2CM/3CM-| control air was piped | compressor control air
| IA-044 | from a point upstream | and regulation supply
| | of the air dryers | air lines were repiped
| | which caused moisture | from downstream of the
| | collection. | rair dryers.
' | |
Ul & } 1SM/3CM-IA- | Replace purge air ball | The ball check valve
U3 | 051 g | check valves with | required much higher DP
l I |
| I l
| I |
| | |

for full opening and
were not suitable for
the service.

l
I
l
[
[
|
l
I
l
[
l
I
|
[
I
I
I
!
I
I
f
I
I
!
I
l
|
I
I
I
!
|
|
I
!
|
|
I
|
|
!
|
I.
|
I
|
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

¥

S-MOD

DOCUMENT DESCRIPTION

|
I
l
I
I
I
[
|
|
|
l
!
|
|
| .
|
|
[
|
I
I
I
|
|
!
I
[
|
|
I
l

gate seals. |

| | TYPE OF DOC | | CONCLUSIONS/COMMENTS |
UNIT | DATE | OR EVENT ] OR TITLE 1 SYSTEM THMPACTS' |
| [ | | I

13+ 108/08/87| 1,2,3-SM-GA | GA Sys Setpoint changes| Revise setpoints for 1
| | 001 | ] PSV-80 and PSE-147. |

. I | | |

13 . ]10/31/87] 1,2,3-SM-1IA | Moisture problem in TA | Installed a permanent |
| | 003 | lines. | moisture filter in the |

| | i B | IA line to MSSS. |

| I I | : |

13 }01/12/88] 1,2,3-SM-IA | TIA line excessive | Installed test |
| | 004 | moisture and vibration.| connection on each ]

| | ] | IA dryer to monitor |

] ] ] | performance. ) |

I | | | Installed intake ]

i | l . | silencers on each ]

| ] ] | IA compressor. |

| | | | ‘ |

13 ([12/08/87} 1,2,3-SM-IA | Compressor loads | Provide separate power |
| | 005 | resulting in nuisance | supply to Breathing ]

| | | alarm actuation in | Aix CO & O, monitors. |

] ] | control room, | {

| | | | |

13 [12/24/87] 1,2,3-SM-IA | Improve reliability of | Add local compressed |
i | 007 | air supply to SG nozzle| N, backup and pressure |

] ] | dams. | alarms to air supply. |

| [ [ ! |

13 -|04/20/88| 1,2,3-SM-IA | Improve reliability of | Add backup N, supply, |
| | 008 | air supply to fuel pool| alarms, and panel. l

| I | |

I [ 1 |

] { | ]

B-12
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COMPRESSED- GAS SYSTEM EVALUATION AND ANALYSIS

SDCN

»

| TYPE OF DOC | DOCUMENT DESCRIPTION | CONCLUSIONS/COMMENTS
UNIT | DATE | OR 'EVENT | OR TITLE ] SYSTEM IMPACTS
I - | [

13 }03/08/88| SDCN A00795 } Use of stem globe | Extended stem globe
] | (M104-55) | valves in N, system. | valves may be used over
| | ] | standard stem globe
] ] | | valves.,
| | I , |

13 }07/30/84] SDCN-1250 | Air Dryer Cam Timer | Change factory set-
| | (M104-8) | Settings. i | points.

I | o N I

13 ]07/30/84} SDCN 1251 | Air Dryer Cam Timer | Change factory set-
i | (M050-52) | Settings. | points.
| | | " |

13 |12/14/84] SDCN 2541 | Discharge PS relocation| Location prevents
| | (M050-52) | at air compressor. | actuation on.high
| | | | discharge pressure.
| | | |

13 |11/06/85]| SDCN 5114 | Compressor Maintenance | Routine maintenance
| | (M050-11) | Information revised. | information added.
[ [ | I

13 |10/14/87| SDCN 8938 | Liquid Nitrogen System | LP Header setpoint
( | (M104-55) | Instr. Manual Changes. | changes.
| [ | |

13 |10/14/87] SCDN 8939 | Liquid Nitrogen H and L| PSV 80 and PSE-147

| | (ML04-1) J setpoint changes. | setpoint changes.
[ [ | |
| ] ! |

B-13
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COMPRESSED GAS SYSTEM EVALUATION AND .ANALYSIS

EE

TYPE OF DOC

insufficient to -
adequately insure safe
shutdown during
prolonged blackouts,

system, no diesel
driven air compressors
are justified.

| ] | DOCUMENT DESCRIPTION | CONCLUSIONS/COMMENTS |
ITEM | DATE | OR EVENT | OR _TITLE | SYSTEM IMPACTS ]
! | I [ |
1. ]02/18/82] EER | How long can the | Nitrogen system can |,
| | 82-IA-004 | nitrogen system supply | supply IA system loads |
| ] | the IA loads during | for one hour. |
| | | normal plant operation.| Reference Bechtel }
| | | | letter to ANPP dated |
| ] | 1 5-13-80, ]
| R | | . I
2. -|07/20/84] EER | Nitrogen backup to | No nitrogen back-up for|,
| | 84-IA-003 | instrument air and | sexvice air which may |
| | | plant service to be | be used for breathing |
| | | removed because of the | air. Tie between |
] | | need for breathing air.| service air and ]
| | | | nitrogen system was |
| | | | removed by DCP-IA-062. |
| I | I ‘ |
3. .]01/30/85] EER | Remove nitrogen backup | Service air for |
i . ] 84-1IA-006 | connection to | breathing air and use |
] ] | instrument and service | of portable compressor |
| ] | air. | during outages. |
| ] | | Nitrogen is a backup |
| ] | | for instrument air |
| | | | system'DCP,IA-062 i
| | | - | broke the tie-in. |
[ _ I |
4, :10/19/84: EER | Excessive water in the | Engineering recommended|
| | 84-IA-007 | IA system. | no action as no |
] | 84-IA-008 ] | moisture was found. |
I | | | Engineering recommended|
| | | | blowing down low |
| | | | point drains once per |
| | | - | 24 hours. |
l [ l [ 1
5. 103/21/83| EER | Moisture in the air | Those valves were ]
| | 83-IA-001 | system upstream of the | identified which were |
[ | | air dryer. | to be kept fully closed|
[ | | | during periods when IA |
[ | | | compressor is not in
| | | | operation.
6. |08/07/86] EER ° | Instrument air system | As nitrogen is a back-
| | 86-IA-011 | capabilities are ] up for instrument air
| ! ! |
| | ! |
| | | I
| | I I
| { ] |
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O C " COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS
EER
| TYPE OF DOC DOCUMENT DESCRIPTION CONCLUSIONS/COMMENTS

ITEM DATE | OR EVENT OR _TITLE SYSTEM IMPACTS
© | .
7. 01/06/83] EER . Instrumentation Air Excessive moisture
) | 83-IA-002 Compressor Unloader collection control air
Control Air Supply lines going to the
'unloader causing
_operator problems,
DCP IA-044 rerouted
. control air to down-
stream of dryers to
eliminate moisture
problem.
8.. |10/07/85| EER During LOP, N, tank
‘ 85-GA-013 observed to be available with various

decreasing at a rapid
rate. '

usage for liquid N,
levels., Determined
concerns with a check-
valve (IAN-V0Q56) that
could be restricting
flow. System Engineers
determined flow to be
acceptable. Checkvalve
would not be replaced
due to funding
problems.
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

PTRR

DOCUMENT DESCRIPTION

ITEM OR_TITLE

CONCLUSIONS/COMMENTS
SYSTEM IMPACTS

PTRRs 1-85-006, 1-86-
001, 1-86-007, and
1-88-004.

[ =4

-

007, 1-88-004, and

I
]
|
I
I
|
[
I
I
!
I
!
I
|
I
[
I
I
|
| PTRRs 1-86-001, 1-86-
|
| 2-86-004
|
[
I
I
I
I
!
[
I
I
[
I
I
|
|
I
I
|

[\

[
|
!
|
|
|
[
[
[
I
[
|
|
|
|
[
I
I
I
|
l;
|
|
l
I
I
I
I
I
|
|
[
I
I
I
!
|
|
|
[
|

PIRRs show a rate of .
consumption of air
such the time span
between the compressor
trip and to the
nitrogen supply valve
opening is anywhere
from 2.5 to 3.5
minutes. The nitrogen
supply valve open
signal in unit. 3 was
received at 2 minutes
42 seconds into the
event which is
consistent with the
previous PTRRs.

MSIV and the FWIV
operated without any
apparent problems.
MSIV and FWIV
accumulators are
normally charged and
are maintained charged
during the normal
operation of the plant.
The loss of IA header
pressure does not

" result in loss of

hydraulic charge and
does not degrade the
operation of the valves
since it is only
required to close once
to fulfill its safety
function. :

I
I
|
I
I
|
|
!
[
I
I
I
I
|
I
|
[
I
l
1
PIRRs indicate that the|
|
|
|
[
I
I
I
!
|
|
|
l
I
I
|
I
|
|
|
I

Note 1. -PTIRR were reviewed for failure of air-operated valves after

receipt of an ESFAS signal.
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

ITEM

DOCUMENT DESCRIPTION

CONCLUSIONS/COMMENTS
SYSTEM IMPACTS

w

¥

&

OR_TITLE

PTRRs 1-85-004, 1-85-
005, 1-86-001, 1-86-
007, and 1-88-004.

PIRRs 1-85-005 and
1-85-006.

-
o e s T — . — . . —— —— C— Ci— T . — — — — — — — — — — — — — —— — — — — —— — —— —— — —— —{ a—

. plant,

ADV were equired to
operate to cool the

The ADV
operation in all cases |
was satisfactory. How-|
ever, concerns were |
raised due to the |
sluggish response time |
of the ADVs. An obser-|
vation of the data in |
PTRRs stated above show|
that the primary mode
of force for the ADV
operation was the ADV
nitrogen accumulators
and not the IA

system.

|
|
{
PTRRs indicate that |
I
1.
|

I
[
[
I
I
|
{
PTRRs indicate the ]
simiYar condition as |
identified in the unit |
3 trip.. The IA header |
pressure was reduced |
to approximately 65 |
psig while the system |
was on nitrogen backup. |
In both cases, the ADV |
operation was success- |
ful and no apparent ]
safety related equip- |
ment failures were |
identified. The i
concern were identifiedf
in the PTRR and the ]
resolution of the I
concern indicated |
satisfactory operation |
of the IA system during]
the plant trip. |

: B-17
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COMPRESSED GAS SYSTEM EVALUATION AND ANALYSIS

P.0./SPECS /CORRESPONDENCE

DOCUMENT DESCRIPTION

| | TYPE OF DOC | | CONCLUSIONS/COMMENTS -
UNIT | DATE | OR _EVENT | OR TITLE. | SYSTEM IMPACTS
1 | | I
13 |06/27/84| Letter B/ | Instrument Air Dryer | Change factory settings
| | ANPP-E- | Adjustment (Spec. MM- | and change pre and
| | 116691 (MOC | 054). | after filter setpoints
| | 322116) | | from 20 to 5 PSFD.
N | e
13 112/08/83| Telex 391 - | Incorrect prefilter and| Vendor recommends
| | (Ref. No. | afterfilter | xeinstallation.
| .| 218218) | installation (Spec. | Operation of dryer will
| - | | MM-054) | be impaired if large
1 | i | amounts of water enter
| | | | the system.
I | |
13 |01/14/82} Letter B/ | FW Control Valve Design| Instrument Air and
| | ANPP-P-83800| (Spec. MM-100) | Nitrogen Gas Valve
| | l ] usage discussed. No
l | | | system impact-design
| | - | | INFO only.
I I I ‘, [
13 |03/16/82| Letter (Ref.| Safety Relief Valves in| Valves are incapable of
1 | No. 163117) | Nitrogen Supply System.| relieving over-
| | | | pressures. Use of
| | | | rupture discs is
1 | | | recommended by vendor.
i | | 1 (Note 2.) :
] ] ] ]
Note 1. Implemented in DCPs 10J-IA-055, 2SJ-IA-055, 3CJ-IA-055.

Rupture Discs. installed per P&ID 13-M-GAP-002
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COMPRESSED GAS

13-MS5-A20

SYSTEM EVALUATION AND ANALYSIS

‘SPEER/SP

DOCUMENT DESCRIPTION

due to valves related
to the air dryers.

valve maintenance or
the wrong position of
the solenoid valve.

| | TYPE OF POC | | CONCLUSIONS/COMMENTS
ITEM | DATE | OR EVENT ) OR _TITLE | SYSTEM IMPACTS
| | | |
| | | |
1 jO1/07/88}] SPEER NO. | Inadvertent opening ] This is a valve tubing
| | 88-01-001 ] of an MSIV due to | problem and not an IA
| | | air leakage in. the | System problem.
| i | solenoid piping and ]
| | | missing O-rings in ]
| ] | the air supply, tubing |
|. ] | to the valve ]
i ] | solenoids. ]
| - | | |
"2 |07/21/87] SP Number ] Loss of IA service on | Cause of the valve

I }] SP-87-02-006] two separate occasions | problems were due to

" I | |
| I l |
| I | I
| | | |
] | ] ]
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m - t -Bechiel Power Corporation

( . Engineers — Constructors
' ) 10040 N. 43rC Avenue
) + Suite 1|
L Glencale, AZ 85302 . s
’ TELEPHONE: (602) 842-8500 > -
TELEX: (602) 842-£528

BE/ANPP-1791
April 10, 1989

Arizona Nuclear Power Pr03e0u . -
P. 0. Box 52034 - Mail Station 703"
Phoenix, Arizonz 85072 - 2034

ttention: Mr, E. C. Sterling
Nuclear Zngineering Manager
Subject: Arizona Nuclear Power Project
Bechtel Job 18601
ANPP Master Agreerzent PV86-10638
Job-Order 264 instrument Air Utility Survey
. File: £.60.02.6%

M Dear Mr, Sterling:

Enclosed is the Finzl Report on the U:;l-uv Survey of Instrument Air Design:
Eeses and Practices. As requested by #. Rilgy, the survey covers St. Lucie,
Waterferd and SONGS, the balance of the NRC Region V plants, plus two others,
The survey data was collected over a per;od of three days and coxzpiled into
the enclosure. '

2bulated to facilitate co*par;son with other plants. A
a2l nhancemenvs to the IA Systenm was developed based, in
cttained du.zuo the sur.ey.

The survey data was ¢
brief list of potenti
part, on inforzatiicn

If there are any questions, please contact me at 842-8504,

- . Very truly yours,

BECHTEL ﬁg;,z_cs POPATESW

. E. Fre*
.o;ec: Engineering Manager

SEF:TGZ:ph

Enclosure: -Final Report on the Utility Survey of Instruzent Air Design Rases

Q and Pracgtices
s [ 13

ce: rllen w/encl., M, T. Hodge w/encl. L.-%, Heward w/o encl.
parner w/0 encl, w. Riley w/encl. J. N. Tench w/o encl.

£

HH ]
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APPENDIX C

Arizona Nuclear Power Project

Final Report on the Utility Survey
of Instrument Air Design Bases and Practices

for the
.. Palo Verde Nuclear -Generating Station
April 1989
Q y Bechtel Power Corporation, 10040 North 43¢d Avenue Suile 1-I, Glencale, Az 85302
(602) 842-8500 iFAX (602) 842-8528
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TINAL REPORT, ON THé UTILITY SURVEY
OF INSTRUMENT AIR DESIGN BASES AND PRACTICES

TABLEZ OF CONTENTS . -
Page .

Intrcduction 1-
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Mefhodclcgy i 6
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System Enhancements 2
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Appendix B - Utility Responses to Survey on. Instrument Air
Appendix C -~ Utility Responses to Generic Letter 88-14
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< | 18601 ~ 264 -~ R=pT - 0353
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. Concurrent with the developnent of

) 13-Ms-A20

: APPENDIX C

FINAL REFPORT ON THEEI UTILITY SURVEY

OF IUNSTRUMENT AIR DESIGN BASES AlD PRACTICES ) :

troduction

The Instrument Air System (IAS) at nuclear power plants is
tyolca’lv a non-safety related system. As such it is
considered to be more vulnerable to failure than safety

related systems. -

Because of recent events at PVNGS Unit 3 and increased
1ﬂaustry and NRC concern with the IAS, APS is evaluating
options for design modifications and for changes to operating
and maintenance procedures in orxcer to make the IAS system
more reliable. This survey is designed to provide input for

this evaluation process, | .
Scove

The survey *ncluces information on systen desmgn and
maintenance practices. It does nct contain infermation. on
operations or training.

Pursese
The specific purposes of this survey are as follows:
© Understand the .design approach and bases fcr the
Instrument Air Systéms enmployed at other large FWR
nucleaxr power p’anus

o Learn of successful practices used by other plants
that may be applied to Palo Verde

o .Avboid problem areas encountered by other utilities

Methodolocv .

In order to obtain detailed information on the instrument air
systems at other nuclear power plants, a questionnaire was
daveloped that includes 15 questions cover;ng & broad scope
of information on design, operations, and maintanence. This
guestionnaire is included in Appendix A.

the cuestzonwa*re, eight
plants were chcsen to be surveyed.. Selection criteria for
these plants was based on the following:

o Similar size anéd age C-Z plants

© NRC Region V p’angs

o0 Availability of sources of ln;ornaulon (e.q.,
contacts, P&IDs, Systems Descriptions, responses to

>
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Genexric Letter 88-14).

N »

Basecd on this selection criteria, the plants surveved were:

.

iablo Canyon .

Rancho Seco ‘ .
t. Lucie

San Onofre (SONGS)

Scuth Texas Project (STP

Trojan . .

Waterfoxd

Vogtle

"00000CGOO

The survey was largely performed on the telephone, although
personnel involved in the survey also used P&IDs, Systens
Descriptions, UFSARs and other materials to gather
information where these sources were available. A copv of
responses to Generic Letter 88-14 was also obtained, when
availakle, and used to supplement informacion gathered over
the telerhone and from plant documents.

.

Results of the survey are presentad in Appendix B and are

presenctad on the sunmarxy table included with this report In
sonme cases the ’ndwv’dua1(s) contacted for the survey d*c not
know a parxticularx answer. his is indicated on the table as

a cuestion mark. Appencix C contains copies of the respcnses
to G.L. 88-14 submitied bv the plants in the survey. The
G.L. 88-14 response for San OnoZre was not available.

Potantial Tnchancements

Based on information gauhered £rom the 8 plants suxveyed, a
nurnber of design and maintenance enhancements to the IAS are "
included for consideration. These are meant to be used for
developmental purposes ‘only and are not finzal
reccmmendations. . .

Systen enhancenents:

uggested systenm enhancements include the following:
Demonstrate caracity of nitrogen backup systenm
Inprove n;trogen backup systen capability
Consicder wiring one or nore compressors to a 1=
powexr source

o ZIsolate non-vital IA loads in event of low IA

header pressure

0 ZIncrease dryer capacity

o AEd receivers downstream of the dryers to smooth
‘ surge demand on the dryers

00O
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Most plants provide only cne form of backup for the IAS.
Either hev backup the entire instrument air systen (e.¢., by
c’e el-ériven cCcmpressors ¢r by 1E power to the compressors)
they backup only components necessary for safe shutdown

w*;h a local backup svstem (e.g., nitrogen or air bottles)"
The PVNGS design acuLallv provides both backup for entire
system and local backup Zor components regquired for safe
shucdown. This design should be conservative.

Since, in spite of the consarvatisw, a lcwer than expectead
pressure was observed in the IAS, it has been b*ososed that
the nitrogen backup system be tested to ensure that it is

‘capable of providing a flow that is adecuate for the system

demand during .an upset event. If the nitrogen system is
tested and found to be inadecuate for the actual upset
demands, consideration cou‘a ‘be given to DLOVld’ng a 1X power
source for one or more of the compressors, to providing a
diesel-driven compressor for use when non-1E powex Is lost,
or to addi ng the capability to cui unnecessary loads, such as

uhosg in the yaxd area.

2lso, since the normal IA dryer demand is at the limit oI the
PUNGS dryer capacity and since an upset condition may result

in higher demands on £the dérver and lead to hicher dewpeints,

it 1s S"cgesuec that consideration be given to increasing th

drver capacity. Also consicderation should be given to adding
acc*t-c“al receiver capaciiy downstreanm of the dryers to

smooth the surge demand on the dryers.
Maintenance Enhancenents:
Suggested maintenance enhancements include the following:

o Develop air quality monitoring program

o Evaluate adequacy of dryer filters for particulate
renoval

o Consider periodic inspection for check valves that
provide isolation between the IAS and backup air or
nitrogen

Most utilities are developing procedures to monitor air
guality as a result of G.L. 83-14. This would include
contlnhcus monitoring of dewpoint at the dryer outlets, and
periodic mon*to*lng for par ticulates and hydrocarbons.
Scme -uti lities have oxr are blann‘ﬁg to replace their pre and
or post filters to those with a lower micrcon rating to neex
ISA-7.3. If PVNGS 1s not meeting the recuirements of this
standard, this could be a ccnsideration.
A number of plants have oxr are DTann-“c to initiate pericdic
insgecticn programs for the check valves that provide
isolation between the IAS and the backup ‘air or nitrocgen
source. This includes both functionality tests and leak

=
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testing and appears to be done on &2 annual basis or at
refueilng outages. These valves could be adced to the DPVNG
Section XI pregram, 1f they are not ¢urrently included.

. »

Conclusiocn

The existing PVNGS design bases and practices arpear to be
generally consistent wifth the utilities surveyed. However,
G.L. 88-14 has heightened industry awareness of the
vulnerabilities of the IA system. For this reason, it is
recommended that PVNGS evaluata the above suggestions o
enhance the overall reliability of the IA systemn.

.
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TABULATION'OF INSTRUIFENT AIR SURVEY RESULTS

TOPIC/UTILIT

PVIGS

"DIABLO CANYON

RANCHO SECO

e

1300 MWE

1200 MWE

SIZE OF PLANT

PREVENTATIVE
|FIAINTEMANCE

1. Desslcant replaced annually

2. Inslcument alr prefillers
replaced semlannually

3. Instrument air postfillers
replaced annually

4. Air compressor inlel filler
Inspected annually

1. Dewpolint monitored monthly

2. Desslcont monitored through
dev/polinl

3. Fillers monilored per delta P .
monitors with annuncialors

4. Currently no moniloring for
compressors

S. Sample alr quallly every six
months

880 MWE

1. Dewpoint monilored conlin-
uously at the dryer outpul

2. Dessicant is inspecled annually

3. Filtersareona, 120 day P
cycle

1. Alr compressors receive
monthly and quarterly PM

S. Oryers are monilored every
30 days

6. Syslem Is checked monthly for
moisture and blown down

7. Currenllv no slr qualily testing

Normal operalting: 10S-110 psig
Minimum; 85 psig
Dewpoinl: -40 F

i3

Hormal operaling: 90- 120 psig
Minimum: 90 psig

Dewpolnl: =40F (1.5.: =18)

FMETHOD OF RESTORING |Plant uses passive liquid nilrogen |Cannol be connecled to 1E bus. - {Cannol be connecled to 1E bus,
SYSTEM QN supply as backup for IA. Comp-  {Backup diesel-powered There Is a non-safely related
LQSS OF POWER ressors cannol be connecled to 1E |1s used only dur Ing outages. backup dlesel-driven
bus. compressor lined up with 1A
thal can be mariually slarted,
SYSTEM PARAIMETERS  |Design Pressure: 125 psig Design pressure: 120 nsig Design pressure: 125 psig '

Normal operaling: 100 psig
Minimum: S0 psig
Dewpalnl; -40 F

SVSTEM REQUIRCMENTS

Mormal demand: 300-400 scfm

Mormal demand: 1200 scfm*

¥ Includes service air

Normal demand: 250 scfm

0 XI1aN3ddv
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TABULATION OF INSTRUMENT AIR SURVEY RESULTS

JOPIC/UTILITY

ST. LUCIE

SONGS

SIP

SIZE O PLANT

900 MWE

1100 MWE

PREVENTATIVE
MAINTENALICE

1. Dewpoint monitored monthly

2. Desslcant monilored annually

3. Fillers monitored every six
months

4. Valves monilored every six
months

S. Will sample air qualily in the
fulure. Frequency nol
eslablished.

?

1200 MWE

1. Filters monilored and replaced
when delta P is S psi

2. Dryer moisture (raps and
motslure separalors inspected
annually.

3. Monitor alr quallly 0 1SA-7.3
every reiueling oulage unless
test resulls require more
{requent monfloring

FETHOD OF RESTORING
SYSTEIM ON
1.0SS OF POWER

Two small original IA compressors
can be connecled to the 1E bus

Cannol be connecled to 1E bus.

One A compressor {s connected to
lhe non- 1€ BOP diesel, Operalor
action is required lo restart the
compressor,

SYSTEI1 PARAMETERS

Design pressure: 14S psig
MHormal operating: 100-115 psig
HMinlmum: 100 psig

Dewpolnl: =40 F

Design pressure: 110 psig
Mormal operaling: 102-110 psig
Flinlmum: 70 psig

Dewpoinl: -34F

Deslgn pressure: 150 psig
Hormal operating: 10S psig
Flinimum: 90 pslg
Dewpoint: =410 F

SYS1TI REQUIRETMENTS

Mormal demand: 100 scfm

Mormel demand: 380 scfm

Normal demand: 658 sclm

PAGE 2
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TABULATION OF INSTRUMENT AIR SURVEY RESULTS

TOPIC/UTILITY

TROJAH

WATERFORD

_YOGTLE

Y

SIZE OF PLANT

- ”

1100 MWE

1100 MWE

1200 MWE.

PREVENTATIVE
FIAIHTENANCE

1. Dewpoinl monitored conlin-
uously

12. Mo programmed mainlenance

lo filters or point of use
regulalors
3. Dryer postfilters changed
approximalely once ayear
4. Mo malnlenence of dryers
S. Plan o starl measuring air
qualily quarterly

1. There is preventative main- -
“tenance for all main compon-
enls-~dryers, accuinulalors,
requlalors--approximalely
annually

2. Plan to slart measuring alr
qualily

1. There is no formal preventa-
‘live mainlenance program
applied to the inslrumenl air
syslem

METHOD OF RESTORING.

One compressor is wired to the

The IA compressors are tied lo

Cannol be connected Lo 1E bus,

D XIAN3dav

Mormal operaling: 110-119 psig
FMinimum: 80 psig
Dewpoint: ~40 F

Normal operaling: 100 psig
Hinimum: 60-80 psig
Devipoint; -40 F

SYSTEM ON - 1E syslem. Must be manually he 1E system. They musl be
LOSS OF POWER loaded after loss of power (LOP).  [manually reslarled afler LCP.
SYSTEM PARAMETERS Design pressure: 135 psig Design pressure: 120 psig Design pressure: 132 psig

Normal operaling: 100 psly ~
Minimum: 80 psig
Dewpolint: -60F'

SYSTERT REQUIREFIEHTS

Normal demand: 325-3S0 aclm*

% 550 if service air Included

iormal deman:d: 280 sclm*

Hormal der_nand: 1700 scfm*

[

* Includes service alr

* 400 if dryer demanids incl.

PAGE 3
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TABULATIOM OF IHSTRUMENT AIR SURYEY RESULTS

PYNGS

Recelvers:
3 - 1S1 cuft each _

Dryers:
1 ~ 400 scfm, dessicant heat~
less

4 Joy IMlg, 334 <clm each
Receivers:
2 - 631 cuftatl 120 psig

Oryers:
2 - ?, dessicant heatless

TOPIC/UTILITY DIABLO CANYOM RAMCHQ SECO
EQUIPHENT Compressors: Compressors: - Compressors:
3 Ingersoil rand, SO0 scim 2 Allas Copco, capcily ? 3 -300cfm at 125 psl

1 - 600 cfim diesel driven

Recelvers:
3.~ Capacily?

Dryers:
4 - 900 scfm, dessicant
heatless ( Service Alr)

2 - 900 scfm, dessicanl heatless

(thstrument Air)
1 - 340 scim { Slandby)

for safe’shuldown are provided
wilh nitragen or alr accumulators

Passlive nltrogen supply used lo
backup the entire lA syslem Is

related and use nitrogen or air
botlies as backup.

There s no backup for the system
as awhole

ORYER FILTER RATIMNGS {Prefillers: micron raling ? Prefilters: 1 micron Prefillers: Not used
Poslfiiters: micron raling ? Postfillers: 1 micron Postfillers: S microns

USE .

FILTER REGULATORS?  |Yes Mo Yes

IA SYSTEI BACKUP Safely relaled valves necessary Mine types of valves are safely Backup air bollles are

providad for some valves,

- <

5

The sysiem as a whole is backed
up by a diesel-driven compressor

no! safety related .

O XIGNIdav
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TACULATION GF INSTRUMENT AIR SURVEY RESULTS

? -~ dessican! heatless

2 - 650 scfim, refrigerant

TOPIC/UTILITY ST.LUCIE —__S0H6S STP ]
EQUIPMENT Compressors: Comprssors: Compressors:
2 Chicago Pneumalle, 162 scfm{ 3 Ingersol Rand, 800 scfm - 2 Ingersoll Rand, 670 si:fm
2 Allas Copco, 400 scfm
IRecelvers: Recelvers: Receivers:
2 - Copacily? 3 - Capacity? 1 -670cuft
Dryers: Dryers: Dryers:

2 - 650 scfm, dessicant

DRYER FILTER RATINGS

Prefillers: Coalscent
Postffliters: 0.9 microns

Prefillers: Mol used
Postfitters: S mlcrons

| micron
| mlcron

Prefillers:
Posltfillers:

UStE

FILTER REGULATORS?

‘fes

Mo

Yes, by some user components.”

IA SYSTEIM BACKUP

The IMSIVs are provided with air
sccumulators

Two IA compressors are diesel
driven

The ADVYs are provided with
separate stand-alone nilrogen
accumulators

There s no backup for the sysl;zm
asawhole

Valves yhich must function are

.|provided wilh safety-related motor

operalors or elecirohydraulic
operalors

The 1A compressors are backed up
by the SA-cornpressors. The SA

compressors (o not have 1€ povier

Page S
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TABULATION OF INSTRUIMENT AIR SURVEY RESULTS

-

TOPIC/UTILITY TROJAN - WATERFORD YOSTLE
EQUIPHMENT Compressors: Compressors: Compressors: )
3 Joy Mfg, 337 acfm 2 Mash, 280 scfm 4 Sullalr, 88S scfm
"1 Sullalr, 650 acfm 3 Ingersoll-Rand, 750 scfm
Recelvers: : Recelvers: Recelvers:
3~ 57 cuft 1 - 100 cuft 7 = 150 cufl
t | - 96 cufl
Dryers: Dryers: Dryers:
I - 600 scim, regenerative 2 - 360 scfm, dessicant 8 - 740 scim, regenerative’
dessicant healed healless dessicant )

DRYER FILTER RATINGS

Prefillers: 10 microns
Postfillers: 10 microns®

* Belnq changed lo 0.3 microns

Prefillers: 10 microns
Poslfillers: 3 mlcrons

Prefilters: 3 microns
Poslfiliters: 3 microns

USE
CILTER REGULATORS?

Yes, 10 = 40 microns.

Yes, upstream of every valve.

, Yes, ES-SO‘microns.

1A SYGTEIM BACKUP

The auxiliary fecidwater valves
and the PORYs are provided viilh
sofcly relaled accuinulators

The 1A syslem has one dlesel-dr Iven
compressor (hat can be manually
slarted in the evenl of a LOP

Thirty-seven valves lhat are
required for safe shutdown have
ellher alr accumulalors or aulo-
matic nitrogen Lackup.

The IA compressors are wired lo

,I\he 1E bus and can be manually

restarted afler LOP

All safely relaled valves are
deslgned o fall safe In the evenl
of logs of Inslrument alr

There'Is no backup for Lhe syslem
as a whole

rPacE 6

I U
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TABULATION OF INSTRUIMEHT AIR SURVEY -RESUL TS

TORIC/UTILITY

FVNGS

DIABLO CAMYON

RANCHO SECO.

CONFORIMAMCE
T015A-7.3

Yes, Lhey are close to meeling
1SA-7.3

1onitoring ?

Alr quality nol moniltored prior
o G.L. 88~ 14. Ulilily does not
feel they can meet ISA-7.3, bul
vill begin monitoring as follows:
~ Check pressure conlinuously
- Check dewpoint monthly
~ Sample parliculale and oil
every six months

The utility allempls to meet
1SA-7.3, althouyh they have not
tested for air qualily. Brealhing
air 1s monitored monthly for
hydrocarbons and particulales.
Dewpoint is continuously monitored
The utility Is designing sampling
equipment pow for alr qualily.

PAGE 7
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TASULATION OF INSTRUMENT AIR SURYEY RESULTS

TOPIC/UTILITY

ST. LUCIE

SOMNGS

STP

COHF ORMANCE
1T015A-7.3

The ulility currently monilors
dew point. They are developing a
procedure (or moniloring part-
lculates and hydrocarbons and
ore working the meet 15A-7.3

Alr qualily requirements are:
- Dewpoinl >=-34F .
- Particulales <= 5 microns

System is currently required lo

meel 1SA-7.3 per surveillance

procedure, Tesling Is as follows:
- particulale counler @ 1 cim
- Dregger apalysis lube for oll
- Dewpoint hydromeler

Ten lest locations are ulilized.

PACE o

O X1andddv
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TABULATION OF INSTRUMENT AIR SURVEY RESULTS

)

TOPIC/UTILITY

TROJUAN

WATERFORD

VOGTLE

Y

COHFORMANCE
T01SA-7.3

To date, utillty has not tested for air
qualily. They are now striving lo
meel 1SA-7.3. They are planning to
tesl for particulales and hydro-
carbons quarlerly

The ulility did not monilor air
quality prior toG.L. 88-14,
They will nol atlempl to meetl
ISA-7.3. Acceplance crileria
will be:

- Parliculales <= 10 microns

- Devpoinl <=~ 10F

- Hydrocarbons <= 3 ppm

System {s currenlly required

o meet 1SA-7.3 per FSAR
commitments. Tesling was
performed during preop lesting
of the plant. Acceplance crileria
is: . .
- Ol <=1 ppm

~ Dewpolnl ,=- IS F-

0 XIdN3dav
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-Instrument Air Des'c1 Basis Questicnai:e
Utility Comparison

rurpose:

Assist APS in understanding the design approach and bases for
Instrument Air used in other large nuclear power plants.

To iearn of successful practices used in other plants that may
Le applied to Palo Verde.

To avoid problem areas encountered by others.

’ - v ‘ - .

Contact: . Location:
Phone: ( ) - Title:

1. Is the Instrnueﬁu Alr (IA) systenm dedicated to instrunment air,
or is it also used for other purposes such as sexvice air, lab
air, etc? Descrike any other uses.

2. Is powexr to the IA systen lost during a loss of non 1-Z power
(LOP)? How cces the ‘system respond? Can the IA cchpressors be
connected to a 1-I pcwer source? How? Describde source?

3. Is the IA system or anv portion of it safety related (i.e. "Q")?
If so, describe the safety related interfaces and Iunctions.

4. Wnat safety relzted active valves (e.g. FWIV, MSIV, SCG klowdown,
ADVs) reguire air to £fuliill their safety related functicn?

Do any of these wvalves have IA or Nitrogen accunulators to
* ensure their safety related funciicn? Describe them and their
accunulator gas source.

5. Do the ZA ccm:*ess rs nhave a backup system in the event ¢ a
lcss o0f IA (e.c. licuicd nitrecgen with a vaporizer)? I so, what
is it and how cdoes it work? Is the backup "Q" ? What is the
&ir cuality ¢ the rbackur susrly? Obtain perticn ol syvstan
cescripticn manual i1f pessikle via telecopy.






Are there any aprplications where finer

13-MS-A2Q

T ~ APPENDIX C

Instxrunent Design Basis. Questionaire

airx
Utility Comparxison

Nunmbex capacity - and manufacturer

of IXA compressors?.

Numberx and volune _ of the air receivers?
Nunber capacity recuired dewpoint

of the IA dryvers?

Type ol dryer (e.g. refrigerant, dessicant heatless or heated,
s ) < X
etc. :

Does the dryer have prefilters and/or post filters? Describe
type of media and micron rating in each.

lter regulators are used, what type of media and micron
S genexally used?

<3
regulaterxs are used? Describe those appli
type of mecdia and micren rating for each

Are there any other niscellaneous inline filter
separaters installed in the IA SYSuEM. ‘What is their DL“QOS&’
What is the mecdia and micron rating?

-

Describe the preventive maintenance procgram applied to th
érvexrs, £filters, filter *ecn’auo*s, moisture sepraraters eic.
described above. What is cdone anéd a2t what frecuency to each

item?
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For the dryers, f£i
have there been an

FreQuent change

High anmount of cocrrective naintenance (1 e. malfuvnction or
unexpected failures? . .

»
Y

=

What air quality do you recui How

p; re and/or achieve routznely?
does your air cuality ccmpare to ISA-7.37?

-
- 3

Describe the air guality monitoring program you use? How do you
determine the cuality? wWhat is the freguency?

Does moisture accumulate in the IX svstem? Does it present a
prcklen? How is it cdealt with? (e.g. blcwdown, traps, moisture
sevaratorxs, secondary cdryers, etc) . ]
What materials are used in the IA systen?

Piping and tubing

Valves

Vessels

Filter bodies

Othex ?

What is the IX design rressurs Noxrmal operating
Pressure? ~ Minimun o:e“a-ing orassure?

Is IA pressure and/cr Zlcw monitcred (periodically cr
continucuslyv)? If so, how is cdcne? Where? Hew Zracusntliyv?




R
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15: Characterize the utility’s response to I&E
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r Design Basis Questionaire.
lity Comparison

- e —
ansoTunenc

is the IA demand (scfm) during normal operation?
NG upset/akneormel conditions (e.g. 102, MSIS, SIAS, AFAS,
? . .

«

What is the source of the data (e.g. calculations, operating

measurenments, etc)? Describe

|
it.
,

Has there been any correlation of IA demand/consumpiion data
obtained from plant tests, upsets or trips to the "design basis
or norm&l or expected upset Iz demand? Descxribe it.

i & Bulletin 88-
,Surmmarize actions taken and comnitnments made. What is
schecdule for future acticns and commitiments?
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APPENDIX B

UTILITY RESPONSES TO SURVEY ON INSTRUMENT AIR
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APPENDIX C

UTILITY RESPONSES TO SURVEY ON INSTRUMENT AIR

TABLE CF CONTENTS

Diablc Canyon

Palo Verde Nuclear Generating Station
Rancho Seco

st. Lucié ) “

San Onofre Nuclear Generating Station
South Texas Project .

Trojan ‘

Waterford

Vogtle

B

13-M5-A20
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safety related. The guality of gas frcm these sources is
not kncwn. . . .

Conpressors: 2 Atlas Copco, cabacity unknown, but both
are 100% capacity -
4 Joy Mfg., 334 scfm at 100 psig, all 25%
capacity (These are selcdcen used)
1 Altes Copco, located outside, used for
outages only

Receivers: 2 - 631 cuft at 120 psig

Dryers: 2 = One will be replaced shortly ‘(dessicant is
damaged) . Dewpoint is ~40 F (Design).
. Technical Specification limit is -i8.

PDessicant heated,

The dryers have both pre- and post-Iilters. They are
both rated at 1 micron.

No filter regulators are used.
No finer filters or filter reculatcrs are used.

Other filters are used throughout the n‘anb, for exampl
when the instrument line comes oFff the header have
e B

pressure recn’auo*s with filters and sone instrunments
have their own filters.

The dessicant is nmonitored monthly since G.L. 88-1
Acturally the dessicant is nmonitored via the dewpoin
there is a problen with moisture, then the cdessican
checkec.

)
&
o]

<
. b

is

4R K

Filters are monitored pex ael a2 p monitors with
annunclacers.,

Generally, the plant relies on the annunciators (see
Ques+tion 13)

PO,
VR =Dl

The plant is also in the process cof crdering new wa
cooled compressors. They will ask the vendor for a
maintenance schedule and progran.

Yes, there have been scme D*ob‘ems with the drvers. The
dessicant in the dryers was nct checked between 1976 and
1988. It had¢ deteriorated éuring this time. Alsc, when
they wnsoecuec the Ix lines, thev fonnd crud (e.c., rusz,
sca‘znc) in the Ia. headers. The rust is assumed to be

from the SA pcrticn o the system which has previously

not isclated fronm IX.and consists cf carben steel ;;:;ﬁg.

There have been no prcblems with the filters.

.
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There has also been very high maintenance on the Joy
compressors. There has also been a gquantity of water

(e.g., gallons). in the system from improper connections.

Alr quality was not monitored prior to G.L. 88-14,
Contact does not feel that they can meet ISA-7.3. They

are finding 300 particles > 3 nicrons in spite of their
small filter size. : )

-

Dewpoint is maintained >= -18 F. : .

?hej’have no problems with oil. Conpressors are oil
ess.

The new air cuality monitoring program is as follows:
IA pressure is checked continuously

Dewpoint is checked at the éxryer outlet monthly
Every six months particulate and oil are sampled

(oo N

Thev are in the process of installing sanmple taps and
have been blowing down the systenm since Decenber.

Yes, moisture has been accumulating in the I2 systen.
It has presented a problem. Thev are rewriting the
procecdure to look for moisture and blowdown the system
1f it is found.

4

iping and Tubing are copper.

}2.

ve material is nct known.

<
2

2
Vessels (receivex tanks) are thought to be carbon steel.
Filter body material is not Xnown.

Ehe$ materials contained in the system may be stainless
steel.

o

Design: 120 psig
Normal: ©0-120 psig
Minimum: 90 psig

Yes, pressure is continuously in the control room. One
panel contains a2ll IA indications. They continuously
monitor dewpoint and alarm with high dewpoint. &Also
alarm for high delta P acxcss filter in the centrol
rocn. Also high' temperature in the air headerx, 2ir
éryer prcrlems, and alarnms on the ceompressor (e.¢., low
0il, high cil, tempereture). .
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Demand: .1200 scfm including the SA systen

Abnormal:  Not known
Source: Estimate

The response to G.L. 88~24 indicated that there was a
problen with the IA systen at Diablo Canyon. The
utility was aware of the problem prior to the generic
letter. The plant had been tripped once due to Iz
system problems. They have purchased new compressors
and new dryers to improve the system.

They did not commit to meet ISA-7.3-in the generic
letter response.
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PVNGS INSTRUMENT AIR SURVEY BASZLINEI DATA

+

Source: Ton Ballweg, Bechtel Glencale

(602) 342-8524 ' Mechanical Lead

da

The instrument air systenm is dedicated solely
lnstrument air.

Yes, power to the IA system is lost during a loss o non
1Z power A backup systen consisting of liguid ni trogen

with an aﬂblenb vaporizer is provided and desicned to

provide a passive backub in the event that pressure in_
the IA system drops below 85 psig. There is no way to’

-

restore the compressors in the event that non-iI power is

unavailable.

No, there are no safety related portions of the IA
system. Accumulators arxe provided to sa‘evv—re‘au a

valves as needed. These accunmulators are considered to

be‘ong to the same systen as the valve, not to the IA
systen.

There are 144 safety related valves and dampers which
*e‘y on instrument air
fail safe on lcss of

valves that recuire a

ZA. The safety-related ac:t
O

l"‘ fs 3ot

functions are the Iollowing:

o MSIV )
o &DVs

o TFWIV .

These va1ves are provided with accuwu’a;o*s to ensure

their safety related function. The ADVs have nitrogen

accunulators, the MSIVs and FWIVs have small air
accunulators used to position a shuttle valve.

I

Yes, the entire IA system is provided with a licuiad

Most of these are ces*cﬁec <o

to fulfill their safety related

n***oceﬂ back up source as aesc*lbec in £2., This scurce

-

is not safety related. The air cuality of the nitrocen

is not nmonitored.
Compressers: 3 - 500 sc-m at 125 psi, Ingersoll Rand
Receivers: 3 - 151 cuft :

Dryers: 1 - 400 scfm twin tower with dewpoint cf -3

dessicant heatless manufactured by Xeunp
The
carc

(
N

rver has both prelilters and post filters. They
icdce tType. The micron rating is unknown.
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B

Filter regulators are used for instruments. The nicron
rating is not known. . )

Mo;suure seba“auo*s and filters are used in various
pertions of the lines, for example in line to the ADVs.

The existing preventative maintenance tasks include the
&ollowlng

© Inspect, clean, or replace air compressor inlet
filter annually

© Remove and replace instrument air prefilters semi-~
annually '

© Remove and replace instrument air pestfilters
annually :

»

© Replace dessicant annually

In addition to these uasks, supplemental tasks such as
disassembly of drain traps including inspection and
cleaning of the ln»erna’s are also perfiormed on the
prefilter, moisture separatcr, and receiver on a
cua*terlv basis aliong with 2 nultluude of othexr tasks
ber:ormed on related =nstrumeﬂts, relavs, motors,
bea*ln s, vibration monitoring and similar ecuipment.

Additional maintenance items are being considered.

Call maintenance

The air quality that is measured is close to neeblng
isa-7.3.

See G.L. 88-14.

Yes, moisture does accumulate in the IA svshem.

— \:—‘
four years indicate moisTure occurs.
Piping and tubing: Carbon steel from the compresscr up
. to the prefllte Copper or brass
for the rest the systen.

Nl‘\’.:‘CCe“l svs\.em up ;.O the isolation

valve is carbon steel

Valves: Brass

Vessels: The ADV. accunulators are shainless steel.
"The Za *ece*ve*s arxe carbon steel
The drver is car bon steel.

<

Filtexs: Dryer pre and post filters are stainless steel

Engineering reguests prepared for the IAS over the last
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ther: 'Moisture separator in line to MSSS has an
aluminun body ’

12. Design: 2125 psig

'g
0
'R

n

Normal operating: 105-1210
Minimun: 85 psig

13. IA pressure is continuously nonitored and alarmed in the
control room. A local flow indicator was recently added
in Unit 2. This will provide a local readout. There is
2lso a nitrogen pressu*e-nonltor. There arxe local delta
p monitors. on the pre and post filters which alarnm
incdirectly in the control roon.

l14. The IA demand dur;ng normal operations is 300-400 scZ
During upset conditions this demand may reach 880 sc&m.

.+ Th2 normal demand was measured in unit 2 and agrees with
! the original calculation (13-MC-I2-204) used to size the
dryer ’

The upset demand is based cn a calculation that assumes
that the hycdraulic accunulators for the 4 MSIVs and
(: 4 MrIVs are being rxecharged simultaneousl

15. PVNGS was in the p:ocess cI conducting an air quality
test on Unit 2 at the time 0of the response to Generic
Letter 88-14. Preliminary results are as follows:

o, Dew point is approximately -10 F at 120 psig. Since
this is greateX than the design value, compensatory
measures are in place to open low point drains on the
air distribution piping on a pericdic basis to
prevent moisture accumulation.

o Particuliates are predominantly less than 3 microns in
size with some particulates in the 3-5 micron range.

o0 Hydrocarbons are less than 1 ppn.
v The utility will evaluate the data and detexmine if
necdificaticns ox changes in preventative maintenance are
regquired.

PVNGS is alsc in the process of revising its emergency
.- procedures to consider:

© Indications cIf loss c¢I instrument air, such as
alarms, auvtcmatic acticns, functions lost.

cation of critical ccmponents operated kv

,..u

£

}oe

o Icent
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instrument air and the position in which they fail.

Expected system and plant responses to a loss of
instrunment air and the consequences of these
responses. . 4 )

.

itical components do not £ail in

T
.

Actions to take if c
the intended positioc
Manual actions the operator should be expected to
take to respond to a loss of instrument air event.

Restoration actions to be taken after instrument air
1s regained. :

e

Simulatoxr training is being enhanced to include loss of
instrument air.

Frecuency of preventative maintenance tasks related to
2ix guality 21s .being reviewed and may chance depending
on the results of the a2ir gualicy test.
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RANC 10 SECO RESPONSE 70 IA SURVEY

Souxce: Masa Nakao (Bechtel) ‘ San F;;ncisco ]

(415) 768-2363 Mechanical Engineer

Géry Aron (SMUD) Rancho Seco

(209) 333-2935, % 4759 Systems Engineer
1. Instrument air is fed from the service air system. The

[§1]

service air systen is also used for respirators in

containment. The systenm line up is such that there are 3.
air compressors, 3 rece*ve*s, then the line sollbs. A

priority air operated valve in the systenm cuts of

service alr loads if necessary.

Yes, powe* to the instrument air system is lost during a
loss of non-lZ powex There is a back-up diesel-ériven
compressor lined up w;th the instrument air system which
can be manually started in the event of a LO?, however
this conmpressor is not safety related. There axe no
connections to 1E pover ava;’ab\e.

No portion of the IA systenm is safety related, but there
is Seismic I (non-Q) backup air to some valves, including

the following:

o ADVs .
© Main Feedwater Isolaticn Contrel Valves
© Energency Feedwater Isolation Contxcl Valves,

In acdz;-on, there is appendix R backupr to the same
compenents plus the CCW va‘ves, —eedwaye“ valves, and
the’ Tu*bﬂne Bypass Valves. This Appencix R backup
consists of air bottles that are sat to prcvide airx when
a certain minimun system pressure is reached. mne*e‘is
an alarm for low bottle air pressure.

Two Safety Featnres Valves (the Letdown Isolaticn and
Reactor Coolant Pump Seal Return Isolaticn) are backed
by accunmulators. ’

Safety related active valves which rely on instrument air
include the following:

© lMain Feedwater Isclation Valves
o0 2ux Teedwater ccntirecl valves
o ADVs

All of'these valves have air bottle backup.  They ¢o nct
have accumulators. Nitrocen is not used because cI the
need to use the z2ir Zcr resplratcers.

The instrument air compressers are backed up by a dlesei-

v bas

powered air compresscr and by backup air botiles (to sonme
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val ves). The diesel must be manually started. The
operation of the back-uo air bottles is autcmatic. There
are two alarms, one for loss ©f In, one for low bettle
pressure..

P

Although the P&ID indicates that the backup systen is
no", this is not assumed to be the case andé was not
indicaued as such to the NRC in the response to G.d.=88—

14.

Compressors: 3 sService air compressors rated at 300 cim
at 125 psi. Manufacyu*e* not Xknown. In
normal operation two compressors are ’
runn;ng, one fully loaded and Oﬁe cvcllng
with demand, with the third unit in auto-
staxrt suancby

1 diesel-driven ccmpressor. Rating,
manufacturexr not Xnown.

2ixr Receivers: 3 for the service air cocmpressors.
Capacity, manufacTurer not Known
1 foxr the diesel-driven instrument air

compressox., Capacity, manufacturer not
}sncwn' '

Dxvers: 4 associated with the service air sysiten, rated
at 800 cfm with a recuireqd dewpoint oI =40 F

2 associated with the instrument air systen,
rated at 900 cZm &t 100 psic., There is'also a

standby drver with a capacity of 240 cin at 100
psig.
Type of dryer is dessicant hea._ess.

The dryers associated with the service air systenm have

pest filters only. The rating is 1 micron. The type of
media is not known.

No information on the diesel-driven compressors fcr the
Iz systen.

Filter reculators are used upstream of approximately 20%
o the valves. Theyv are rated at 40 nicrons.

There are moisture separatcrs in the service air svsien.
There is an abscrber in the diesel-driven IA systen.

Surveillance is as follows:

© &ir conmpresscrs receive a monthly 2M wne*e the klow
by is checked and the filters are checked. This is
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<j is also a 120

ccnsidered a "nila »reﬂd*ng“., There
. day inspection where compressor’ valves are opened and
checked for wear. Vibration is monitored au"**e*Ty

o Dryers are monltored every "30 days and the systen is
lubed. The dessicant is lnspecued annually.

o Filters are on a 120 day P¥ cvcle.

e The system is blowndown monthly and chechea fo*
moisture or other abnormal condit ions. .

9. There have been no problems in years.

10. The utility attempts to meet ISA-7.3. They feel they do
meet this standard for dewpcint, par lcnlaue, and
hydrocarbons alt though thev have not testec for ai
quality. There is. a constant monitoring of in- l*ne cew

. peoint (ﬁo recorder, but this can be usec) Dew point is
alarmed in the c0ﬁtrol rocm. The utility is des*cnlng

sampling equipment now.  Breathing air is already .

monitored monthly for hya*oca“bons and particulates,

using £ilter paper. They also have a monthly blecwdown of
the IA svstem. There used o be moisture years age, but

not at this time.

Valves:
Vessels:
Filter hodies:
Other:

12. Design pressure: 1251
) Normal operating pressu*e. 100 1lbs )
. Mininunm operating pressure: 50 lbs (verify with Gary)
13. Instrunment ai p*essn*e is monitored continuously and
alarms in the control room. It is not datea logged;
however, they do plan to do this in the fuun*e. There
2re a‘so local indicators around the compressors,
¢rvexs, filters, heacers. There is also annunciation
in" the control room for compressor maliunction. The IAS
, Gewpoint is monitcred contlnuously at the output of cthe
: air cryers and filters via a digital readouu meter. The
dewno*“* *s recoxrded at least once per shift and there

-

is control room annunciation on hlch dewpoint.

14. The demand is apprroximately 250 ¢fm (+-20%). This is
estimated based on air compressor usadge. Ca’cu’a:;ons
cf demand are outdated. The systen may be undersizecd.
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Ranchio Seco has inmplenented a numbe* ox lﬂp*ovemen“s to
the IA system since 1281: no-

o Installation of a new, high capacity desiccant air -
drver
(o} Insuallaulon of a continuous readout dewpoint .
. monitor with control room annunciation
o Complete revisions to the normal and casualty
. operating procedures
©0 An aggressive preventative maintenance p“oc*aﬁ

The ‘o1low1ng modifications were made to lnorove
reliability and control of critical valves:

o 2an auto-start (on low systen p*essu*e), cilesel driveﬁ
air cowaresso* with a complete instrument grade air
filtration and dryer package -

o Compressed air bottle back~up system that
passively supplies two hours of instrument grade air

to severxal critical valves upcn loss of the normal
air supply

T™he IAS at Rancho Seco is de
e

maintain alir cueality that m

gned and cperated to
s or ejceeds IS2A-7.3.

A nortab‘e dewpoint meter

purchased to verify
air moisture content at t £

(o4
s of use o0 the ZIAS.

'J’
M o
g

© o
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APPENDIX C

¢ * SONGS RESPONSE TO IA SURVZIY

Source: Ramsey Clar P SC= SONGS

(714) 368~ 9169 Systems Engineer
Don Watkins, SCE . SOMGS
(7%) 368-9829 ’

The instrument air systen isfa\gicated to instrument air.
There is a separate systenm | /;ervzce air and breathing

al- . . *

The instrument air system is provided with three
cenpressors that are located in SONGS Unit 2. Two of
these conpressors are powvered Iron separate Unit 2 buses;
one conpressor is nowe*ec from a Unit 3 bus. Thus the

power for the instrument aix systen ccnes Irom three

separate ,sources.- .
Yes, power to the IA system is lost curing a loss of non-
1Z povwex event. There is no provision Ifor 1E backup.
No portion of the IX system 1is saifety related.
Safety related active wvalves that recuire air to fulfill
their safety relzted function are as follows:

o ADVs

itical Loop Isclation
o See G.L. 88-14 respconse (not availakle)

The ADV valves are providedé with separate stand-aleone
nitrocen accumu’ahovs o0 ensure their safex v related
function for the reguired time the valves nust &uﬁc:lon.“
A smaller accumulator is used to take the CCW valves to
thelir safety related position (below 701bs)

The Vena*nde* 0f the valves fail to their safety relatedqd
prosition on loss of instirument air. ’

Compressors: 3 rated a2+t 800 scfm at 110 psi, Tnge*sol
Rand. 21l three are 100% cagac_uv, but
they normally operate at 50%.

keceivers: 3 Capacity and manufacturer not known. 3

Drvers: 2 rated atc 630 scim. Reirigerant type wict!
r ix 4

-
eculired cdewpolint cf -3

»






12,

There

They are not
regulire < 50

There are no

moisture separators in the

vValves:

Vessels: 72
Fi Bodies: ?

thexr: ?

b
cer

are no applications
recuired fcr the valves, .
microns.

Carbon Steel, ASH
Bronze (SCZ)

APPENDIX C

Filter regulators .are not used.

other niscellaneous inl
IA systen.

schedule 80,
the drver is
5-88, Type L,

where finer

13-MS5-A20

filters are used. -
Valves only

ine filters and/or

"

Contact: Butcher, Maintenance, (714) 768-6607, fox .
inforxr uablon on maintenance.
The answer to each-:section of this question is no. There
has been one problen, a loss of refrlce*an in the )
dryers.
Alr quality requirements are as follows:
o Dewpoint > 34 F -
o Particulates <= S5 microns
San Onofre blowscown the systen every outage. Basically
the systen *ema_“ dry and clean. The only iten that is
regularly monitered is dewpoint. This is monitored
using a temperaturs gage, once a shift or once a cayv.
Piping and tubing Before éryer is carbon steel

ASME SE-1063.
ccopper, seanless,
anc tronze.

Bevond’
ASTH

Z SA 216 or SA 105 (P&iID)

Design: 110 psi

Normal: 102 - 110 psi. Compresscr starcts at 102, cuts
out atv 110. .

Minimum: 70 psi

There 'is a pressurxe differential (delta p) cauge in
line. They also keepd watch on the conpressorx There
are coecmpressor trouble alarms and pressure a‘a-“s in the
contxreol rocm. Also, if one ccmoresso* fails to star:,

the next one s

~arts.
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Rormal IA demand is 380 scfm. This includes both units.
Compressors are tested daily by blowing down the
recelivers to make the compressors load at 100%.

“he instrument air system (compressors) was originally
designed for SA and IA. Now the systen (compressors) is
cnly regquired to handle IA.

The demand is based on observation of the time the .
compressor runs. There was a calculation performed
"long ago". The actuval demand agrees very will with the
neasured demand.

As a result of G.L 88-14, the utility did the following:

o tarted monitoring dewpoint temperature

o Justified the type of dryex used '

o Comnmitted 'the ADVs would be added to the test progran
(This is because, although the ADVs are backed up by
nitrogen, they are only separated frem the remainder
of the I3 systen by a check valve. If the check
valve leazks, the actual available pressure is not
kXnown. They have now added leak tests. to the Section
Y test precgran.

- ) N
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RISPONSE TO INSTRUMENT AIR SURVEY .

TROFAN =
Source: Pietro Martinelli, Bechtel San Francilsco
(4135) 765-0445 Mechanical Engineexr
Jack Siebel, PG&E Trojan Plant ’
(503) 464-7527 Engineer
1. Instrument air is used for both safety and non-safety

b“eauhlng aixr angd
tS after the
These

related mnst*uwenhs, for service air
to agitate the resin beads. The svsuen split
ccnpressors into service a\r anéd instrument air.

two systems are automatical ly isolated at a preset

pressure. . -
Yes, power is lost to 3 of the 4 compressors assocxa.ed
with the system. One 100% compressor is lost along with

two 25% compressors. There is one 25% compressor which
retains power, since it is wired into the 1E svsten;
however, ghvs CompIressoxr must be loaded ﬂanna1lv onto the
diesel generater< fxom a2 remote station. Alsc, The
compressor reguires water which is obtained by manually
hooking up to fire waue* at a dedicated area. The 25%
compressor is adeguate for all instrument air needs (it
is 25% when service air, breathing air, etc are added

the compressors are actually

in). DPer Jack Siebhel,
D““Ok*mctEIY 85%, not-25%. On 1oss cf power the Ia
systen dces not immecdiately lose 2ll pressure because of

the presence of the receivers. ;nsueac, the pressure

deczays.

The accumulaters for auxiliary feedwater and the
accunulators for the PORVs are safety related. Interxface
with the non-safety related portion of the systen is
provided by double check valves.

There are two tvpes of valves uhau are recuired to
receive air o fL’f;lT their saf ety relzted functicns
the stean adnission valves for the a2uxiliary feedwater
turbine and the PORVs. The stean adnission v:lves are
reguired to open and rnay need to close later The PORVs
need air to open To mitigate a low
t-ﬂnera:u*e/ove*nvessuVLza ion event and to function as.
high point vents on the pressurizer.

the feedwater isoclation

There are other valves, such as

valves, that are designed to. fail clecsed and are not
recuired to open, and valves, such as the AZV valves,
that are a2ssumed to fail and are riot providad with backup
air. "

ks noted in Question 2, the auxiliazryv feesdwater valves
anc the PORVs are suprlied with accumulatcrs. The
accunmulators are small tanks with doukle check valves
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that store the air in the event of IA loss. They are .
verlodically tested for ailr retention about once a year,

The ADVs have non-safety grade nitrogen backup. There is

|
‘no back up for any other valves, \

Compressors: 4 - 3 337 acfm rated at 100 psi -(Joy Mfr)
1 650 acfm rated at 100 psi (Sullair)
Receivers: 4 - 3 57 cuft :
1 96 cuft ) .

Dryers: Two non-redundant trains. One twin dryer is
rated at 600 scfm at 125 psig at -40 F is a .
regenerative dessicant heated dryer The other
train consists of a temporary drver w1uh no
documentation. The utility has committed to
document this dryver per G.L. 88-14. )

The dryer has both prefilters and postiilters. They are
both rated at 10 nzc*ons., The pre%ilter ccnsisits.of
porous stcne. The post- ter 1s glass fiker. The
utility is in the p*ocess "oz changing the rating of the
pcst-£ilter to 0.3 microns. The new media not Xnown.

- —

Filter regulators are used. They are rated at 10 and 40
nicrons and are supplied by Fisher as paxt ol a standard .
packace. No credit is taken for these Iilter regulators.
Filtering will be handled at the déryer.

There are no other mzscellaneous*inline filters and/oxr
moisture separators in the IAa svs:eﬂ.

There is no prog*annea maintenance to the filters or

point of use regulators The dryver pcstf;lters are

changed approxinmately once a year. There is no .
significant maintenance of the dryers themselves.

Thexre have been some problens:

Corxrcsion was founé on the insicde of the dryer vessels
last vear cduring the outacge. t resulted in a through- .
wall hole. .

There were no other general prchlems. One brand of
reculator may have leaked. Mr. Siebel was no:t aware of
<he brand.

To date, Trojan has not tested for air qualitv
now s::zvln_ TOo meet -Sn“/-3. To do this, they w
implement three nevw procedures as Zcllows:

1. [

hey are
1

© Blewdown svsten periocdl
¢ lMeasure alr cua alizy (e.

particulates,
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hydrocarbons) quartexl
© Perform leakage testing .
They already monitcr cewpoint continuously.

1. Piping and Tubing: Copper and calvanized carbon steel

|

Valves: Cast iron in cgalvanized carbon steel piping,
brass and bronze in copper piping

Vessels: Accumulators are stainless steel in
containment, carbon steel outside of
containment

ilter bodies: Filter bodies are galvanized carbon steel
downstream of the drvers. If used in
regulators they are steel or bronze

iy

Othex: Some stainless steel is used in systen

12. Design Pressure: 135 psig
Norzmeal ODe*a‘~ng Pressure: 11
Kininum Operating Pressure: §

2t ¢5 psig, the service aixr and breathing air headexrs are
isolated. .
nonitored. There is a loczl
T in the control rocm to indicate
ot nonitored.

}?
(&

Pressure is co“vlnaonsly
alarm ané a trcuble lign
low pressure. Flow is n

l4. The est*naued instrunent air demand dur*ng normal
operation is 325-350 acfa (550 if-S2 is inclucded). This
has not been tested but is estimated based on compressor
usace time in the £field. ©There has been no correlation
from formal tests. There is no czlculation.

.
.'

The ;A demand during upset/abnormal conditions is not
Xnowr

15, The utility's response to G.L. 838-14 is attached.

ted to ver;fy the design o the

\1\¢s

The utilit
sziety-rel :zon of the system by test guring the
next outag 4/85-6/8¢). Respcnse o g*adua‘ and sudden

loss of 2ixy will be recorded.

Yy
y
at
e

\00 I-‘
H

The u**‘*ty also committed to verifying the adeguacy of

L

rmaintenance practices, emergency procedures and training
on the instrument air systen and tc developing a progran
for maintaining proper instrument air cuality.

2lso, in Novenmber, the utiliiy voluntarily issued a LEIR
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to the NRC because a 1" IA line opened up at a bad
solder.joint. This incident almost tripped the plant.
All four compressors came on ané could ba*ely supply
adeqguate air They ran the systen bvpass‘ng the d*ye*s
znd still almos* went over pressure in .containment.
They are now do;rg a 5% sample test on solder joints.
The problem seems to be that there was no procedure in
existence for solde ing at the time the work was
performed. -
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WATERFORD RESPONSE TO' INSTRUMEINT AIR SURVE

Contact: _Douc Urciuoli Location: Waterford., I

Phone: (504) 4£67-58223, Y3670 Title: Licensing Encr.

1. Is the Instrument Air (IA) systen dedicated to
instrument air, or is it also used for other purposes
such as sexrvice air, lab air, etc.? Describe any other
uses.. : .
IA totally dedicated to IA. Will connect to Service Air
air ‘compressor 1if pressure drops below setpoint.

2. Is power to the IA system lost during a2 loss of non-1lE

(8]

power (LOP)? How does the system responéd? Can the IA
B

compressoxs be connected to a ‘A power source? How?
Describe source. - -

Yes, power to the Ia sysuem‘is lost during a loss of
ncn=-1XZ power., However, the I2 compressors are
pe-manent1y wired to a 1- bus. The I compressors tied
to 1Z will trip cn LOP, but they may be manually
restarted on.the c*ese‘s.

Is the IA systen or any portion of it safety
(L.e., uOM")? If so, céescribe the safety rela

interfaces and functions.

No, however, SR nitrogen and N, accumulators are tied
into svstem. The nitrogen auuoma:*cally scar after IA
pressure decreases to the setpoint. The N, accnmula;or
is set to 600 lpbs. Valves will never see loss of

pressure.

What safe v‘re‘a.ed act 've valves (e.C.,
blowdown, ADVSs) reguire air to £fulfill th
related function?

FWIV, MSIV, S8G
ei

’
r safety

There are 173 SR air operated valves ané cdampers thai
use the Ix systenm. 37 are needed Zcr safershutcown o
accident mitigation. All 37 either have air
accunivlators or nitrogen backup:

(e 5

2 valves (2 SI recirculation isolation valves and
one heat exchanger valve) have air accumulators.

4 have nitrogen backup.

. L

L)

Do any cf these vazlves have IA or nitrogen accumulators
to ensure their safety relateé function? Describe then
and their accumulator gas source. .
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Yes ~ 3 valves have air accumulators as noted above.

Do the IA ccmpressors have a backup systen in the event
of a loss of ;A (e.g., licuid nitrogen with a
vaporizer)? If so, wh“ “is it and how does it work?

Yes -~ accumulators, lchld N, with vaporizer to 34
valves. IA accunmulat to obhe- 3 valves.

Is the backup #Q"? What is the air quality of the
backup SLDDlV° Obtain poxtion of systen description
mg“ual if poss*ble v;a telecopy.

Nc, the backup is not "Q", The air quality is not
Xnown.

Number® 2 capacity _280 scfm 2t 100 vsic_  and
manufacturer Nash. £ XA compressors?

‘Number ©_ 2 and volume _200 cf of the air receivers?

Nunber 2 ca
>

ty _360 scfn reguired dewpoint
-40Cr 2% c&rve h

arce of the IA dryexs?

.'0

aci
isch

Type of dryer (e.g., refrigerant, dessicant heatless ox
heated, etc.) Dessiczant heztless

~

Does the dxyer have prefilters and/or postf;lte*s? Ves,
pre~ ané post-. Describe tvpe of nedia and micron

razting in each. Cartridge type filters, pre- 3 nicron,
pcst—- X0 nmicron.

If filter regulators are used, what type of media and
ricron rating is gene:ally used?-

‘Do use these - upstream of every valve. Does not kn

size. Type = caxtridge.

,.:.

re there any applications where finer £ilters or lterx
regulatorss are used? Describe those applications.
Describe the type of media and ricron rating for each
application.

~

Oonly as noted above.

Are there any other miscellaneous inline filters and/or
moisture separxators installed in the I2 system? What is
their purpose? What is the media and micron rating?

Not to Doug's knowledcge.

intenance program applied to

Descxribe the D*eveubivg'ma
the éryers, filtexs, filter *eculato*s, noisture
separators, etc., described above.:- What is done and at







< 10 microns,

‘Describe the airx
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what frequency to each itemn?
Preventative maintenance for all main components -
dryers, accunulators, regulators.

tions. Thinks 6-18 months.

Does not know dura

LY

tion is provided in
conditicens:

Also, annuncia the control room for

the following

o Instrument air receiver pressure Hi/Lo

o Instrument air compressor A(B) trip/trouble .

o Instrument air compresscr A(B) separator level Hi/Lo

© Instrument air dryer A(3) trouble

o Instrument air drver bypassed

0 Instrunent air pressure backup valve open

o Instrument alr compressor A(B) locked out

0 Valve operator nitrogen backup actuatec/trouble

For the dryers, filters, filter reculators, etc.,

cdescribed above, have there been any prchliems?

No. (Big problen with ccmpressexrs. Information from
vencor not acoqLag_ To rebuild oil-Iree
compressor

Frecuent change-outs?

No.

High amount of ccrrective maintenance (i.e., malfunction

or unexpected fa;lh*es°

No. .

What air cquality do you require and/or achieve
routinely? How does your air cua‘;»y conpare to ISa-
7.32 .

88-14. Aacceprt criteria particles

until GL
< -10°F, hydrocarbens: £ 3 PE®.

dewpoint

Not *nsoecuec

Nct commitiasd to ISA-7.3. VWaterford will not attenpt to

use criteria in ISxa-7.3. «

og-am you use,

cuzlity mon by
at is the

Kow do vou determine the cual
frecmeancv’>

&
-
bR

oring p
ty? Wh

Take air samples from 4-5 pcints through I3 syst
once a fuel cycle (18 months); analvze per Q1.0,

n the IA systen?

it de2l: with?

Does moisture accumulate 3
present a problex? EHow is

-
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blowdown, traps, moisture sepa
ets.) .

No -~ no problems to date.
What materials are used in the
Piping andé tubing Brass

vValves Brass or compatible

Vesscals Alr receiver = €S (?)

Very small

Brass or comvatible (?)

) 13-M5-A20
C

.

rators, secondary éryers,

if any - N/A.

IA systen?

-

Filter bogdies
Othex? ? ’ .
What is the I2 design pressure?

operating pressure? 100 1lbks.
pressure? £0-80-1bs. (Must tX

procedures if pressure drops below

Is IA pressure and/or £flow mon
continuously)?

frecuently?

There is continuous indication

three setpoinks:

cr

Alarned a

ito
If so, how is it

Normal

120 1bs.

Minimunm operating

rip plant per off normal
this point.)

ored (periodically or
done? Where? How

in CR. '

in

bypass Zilter drvers (disabled now)

load on 2 SA.

1 pt -~ 2 IA compressors kick ]
2nd »t - 1 S& compressor kicks in
3rd pt -

2s final backup could manually

What is the Ia demand (sc~m) dur

{260-300) 280 scim vlant and 12

ng normal operation?
0 scfn (vurge flow) for

érvers. During upsst/adbnormal
MSIS, SIAS, ATYAS, etc.)? Does

conditions (e.g., LOP,
not know.

What is the source of the data
operating measurements, etc.)?

Tests for GL 88-14 review.

Eas there been any correlation
data obta*ned f£rom plant tests,

(e.g., calculations,
Describe it.

s

of IA demawd/cowsumption
upsets or trips to the

"deszgn basis¥ or normal or expected upset Ia denand?

Descr be it.

Did not find ¢
280 scinm angd ¢
érvers.

cesicn basis.
ct ficw reguirenments du

2ssuned it was
e to
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Characterize the utility's response to NRC Bulletin 83~

}4. Sumnarize actions taken and comnitments made. What
is the schedule for future actions and commitnments?

Problems: Rebuilding compressors
Ailr dryer ta}lng more air than expected

Few minoxr cguestions

Minor Commitments: IA Sampling program
¥inor procecdure changes
More surveillance testing .

Plan_ to address these items by next outage (8/89)

. s

Also found procedural cdeficiencies as follows: .

o Dicd not call for blowdown of system whenever dryer is
bypassed.

o ng nct'lis? ccnmponents whose position on an ESF
signal is different than the failure positiion on loss
of IA

0 Did not describe how to set the purge rate on the
instrument air dryers ‘

o Did not provicded fox blowdown in the event moisture
is detected

ns are plahned to increase systen

2
v:

Several it
reliabhilit

© Replace 10 micron dryer postfilters with 0.3 micron
flilters .

o ZInstall) automatic dra
prefilters

valves in the dxyer

| B
o]

© Install manual drain valves on ins:irument and service
air receivers

o Reevaluate the filter/dryver bypass setpcint value

The genexic letter response also contains an extensive
ciscussion of safety-related valves, including a
ciscussion of thecse which are reguired to actuate dur
2 safe shutdown. To ensure that valves that must
function do function the utility will make revisions tc
procedures as follows: .

ll-

ng

o Two separate tests will be performed on each nitrccen
accunmul tc-, cne check valve operakility test
(cuartexly) and one systen leahace test (every 138

menths)
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TITLE. DERS [ S

0 o o sum—
.
=
.
F}

n Sasis Quessionnsire
omparison

* B HERCD %232

Irtment Alr Desd

Utilicy

R.E2NEL 51

: D3

3
c

'C CZONTACT

! 3. 15 the Instrument Air (IA) systen dedicsted %o insirument air,
) or is it also used for otnher purposes such as service eir, lad
" . , gir, etc? Describe any cther uses.
Answer: The compressed zir supply line in each unit branches
* to supply both the service air system anhd the
instrumens z2lr systen focr that unit, The service aoir
sysier consists of & prefilter, & dryer, end an afier-
fi1%er, from which the zir {lows to the verious service . .
air loops. A bypmss line around the dryer ané Zillters
.-+ allows for maintenznce and elso provides overflow
protection during periods of high plant maintenance
activity, such as refueling. -The instrument 24> syszen ’
congists of two aoryers in perallel, each having a
prefilter and efterfilter, The 2ir from the svstenm
flowxs to the varlous !{nztrument 2ir loopa in the plant,
Z. Is power %o the lA Bystenm lost during a loss of non 1-I power
{LCP)? Bow does the s=vster rescond? Can the 1A cozpressors be ©
connecsed to 2 1~Z power source? Eow? Descrlibe source,
Answer: Power to the air compressors supplying instrouzent a2ir
i lecet upon loss-of-o0ffsite~powWer. The systenr is not
(; reguared for safe shutdown or accident miiigexion,
therelfere the systen is not provicded with power Iron
8 1- bus,
2. 1a the 1A systen cr any pertion of 4% sz2fevy-related (L.e. "Q")?
17 sop, cescribe the safety-relacad interfaces sad Iunctions.
~ i Answer: The piping which penecrstes the containment is Sefexy
Ciz=s 2 2nd Seisalsc Category 1. No part ol the systen
1s required to perfurm e vrilve puflvly-greluied fUnCilon,
All sefsty-related valves which are supplled air by the
instruzent vis systen are designed to esczune & fzll-sele.
pesiticn upea loss cf instrunmens zair,
. 4. Khat safety-relzted ective valves (e.g. FniV, MSIV, S6 dlcowdown,
’ . 1ADV'2) reguire efr o fulzill their sefety-releted Zuncilon?
1 -
Anzwer: See ettached list Zor all sefety-reiated pneunatically
*  operased velves {cr Plant Vertle (FSAR Teble £.3.:1-2).
Do any of these valves hove IA or Niurcgen ecsumuleotors <o
ensure their szfevvy-relaced function? Deszsrtre zhem and theis
gcecunulalicr gas sgirce. .

Answer:
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Do zhe 1A comprosso;s have z bzcxup systen in the esvent ol 2
ioss of iA (c.g. iiguid nizrogen with ¢ vaporizer)? If so, what
13 4T and how coes LT work? iz the backup “Q"? Whet is thg
2ir ouzlity of the backup supply? Obtatin porilon ol systen
gescripiion menual 1f posstbie via telecepy. .

Answer: There.is no backup systen for the instrument air eysien.
Some esir-operazted valves are supplied with zccumulators
or other independent asir source for the purpose of
increased reliedlilsy for nornal operation. None of
these components are required for szfe shutdown or
accident nitlgetion.

Number, capacity, and menulacturer of 1A compressors?
Nunber and volume of the eir receivers?
Numoer, cepecity, ond required dewpoint of the IA dryers? !
Type ©of dryer {e.g. retrigerant, dossicant heamtlessor henzad, .
etc.) . '

i

Aunswer: For Units 1 end 2:

“Air Recelvers:

Compressors: oL
Quenzizy: 4 Quanzidy: 7
Capacity: 885 SC7Y Yolume: 150 cuhic fest
Menufecturer: Sudladr .

. Instrument AL Dryers: !
Quantity: 3 Quanzity: & '
Copecity: 730 SCFN - ’ Capacisy: 740 507 |
MYenufecturer: Ingersolil-Xand - Requdired Dewpoini: =607
Type: Regenerz:tive .

s gnéd/or post filters? Descride the

.

Does the d&ryer have pref!l
ng 4n eszch.

type of nedia end nicron ra

Cozlescinz; & microns . .

Answer: 2
ere: pParticulcre:; 3 nicrons

»

-
-
-

3> U

ooy

eflle
-awed Y
LTI R T

2{lter regulaters are ussd, what type of meciz and micron
e<ing 1s generally vuveed?

-,
-

*3 v

+ypically metal-element with a

Answer: Filiter reguiasters are

nicron reting of 3I-~50.
Arz2 there any applications where finer filtere or fller
regulators are used? Describe these applications. Describe the
type of medie anc micren rating for each application. .

Are there any other miscellznecue (nlitne fllters end/or mdisture

seperacors insgiallied &5 the 1A sygtem? Wh2t "is their purpose?

What s che media and micron rasing?

Antwer: The systed €oes nCT Sontain flllere or nelsiuse separators
¢ciher then'those asscszizted with ine compressors,
receivens, anc <ryers 2% Ihe COMIressor simzisns.
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is lA pressure and/or flow monitcred (pertodically or
continuouziy)}? If so, how &s i: sone? %here? gnox f{requently?
Answar: 7he {nsirument air aystern s previded with
instruvmentztion to nmessure flow ond pressure
co“~1nuously." This instrumentation is located
in the header downztrezn of .the dryers and prior S
to the air disiribution-loop. Flow i3 monitored
by 2 loczl meter while pressure {8 honitered in

-

the nein control}l room end the plant compuzer.

Yhat s “the iA demend (scfn) during normal operation?
during upset/ebtnormel cenditions {e.g. LOP, ¥SiS, SIAS, ATAS,
ete) ? :

What .is the source of the datz (e.gz. czleunlations, operating
cicasurements, etc). Describe {t.

Hos there been zny corcelation of 1A demand/consumption daze
obrelned fron plont tests, Upgets, or trips 20 the "design besfis"
or normal or-expected upszest IA daﬁand? Describe ic.

Answer: Plant operatving ‘experience (Unit 1) shows thet the -
nerzel compressed eis demznd for insitrument and
service eir (ccmblinzd) Is approximztely 1700 SCFM.

- Thiz is besed on the fact that one unit operetes
with one compressor in service end e second in a
cycling mede to peet demand fluctuations. No
'Tests or meesurenaents have been mecde to tese

the perfsrmence of the {nstrument air syster other

then pre-operntionzl tests to conlirn the
oper auili =y of the systen. .

viliey's reeponse o0 IE Bulietin 86-14.
Sumnerize ections taken and comzitments nede. ¥Khat is the
egr actlicns end commitinents?

nusber ELV-00187 dated

-
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.,“’c ey | UNITED'STATES ..,
\l-b 4*:(”‘# a NUCLEAR REGULATOARY COMMISSION
h BN § WASHINGTON, D. C. 20555 |
g "?“‘.“f‘;' z‘b‘:? ~
"/4«,,. ﬁ»" o . . AUG 0 8 ‘388 . .

TO ALL HOLDERS OF OPERATING LICENSES OR
CONSTRUCTION PERMITS FOR HUCLEAR POMER REACTORS

SUBJECT: INSTRUMENT AIR SUPPLY SYSTEM PROSLZIMS AFFECTING SAFETY-RELATED
EQUIPMENT (GENERIC LETTER 88-14 )

The NRC has been studying the problems associated with instrument air systems
ior a number' of years. The results of these studies, including -concerns
refating to adverse effects. on safety-related equipment caused by instrument
air system failures, were most .recently identified in NRC Information Hotice
87-28, Supplement ), dated December 28, 1987. This information notice
transmitted to all licensees and applicants 2 report that addresses these

. concerns, NUREG-1275, Volume 2 "Operating Experience Feedback Report-Air
Systems Problems.” Thisreport indicates that the periormance o7 the
air-operated safety-related ccmponents mey not be in accordance with their
incended_satety, function because of inadecuacies in the design, installation,
end maintenance_of the instrument air system. The report also indicates that
anticipated transient and system recovery procedures are frequently inadequate
and that operators are not well trained for coping with loss of instrument air
conditions, e -

.

The purpose ot=this generic leiter is to request that each licensee/applicant
review NUREG-1275, Volume 2," and perform 2 decign and operations verification
07 the instrument air sysiem. ‘

-

-This verificztion should include:

1 Verivication by test that actual instrument 2ir quality is consistent .
with the menufacturer's recommendations for individual components served.

2. Veriiication that mezintenance practices, emergency procedures, and
trzining are adequate to ensure that satety-related equipment will
Yunciion gs intenced on loss of instrument 2ir. ’

3. Verification thai the design of the entire®instrument air system

including &ir or other pneumatic accumulators is in accordance with

its intended function, including verificztion-by test that zir-operated

seiety-releted components will perform as expected in accordance with

&1Y cesion-besic events, including 2 loss of ‘the normal instrument air

system.., This design verification should include an analysis of current

gir operated component failure positions to verify that they are correct
for cscu.ing required savety. functions.

in addition-to the ebecve, each licensee/applicant should provide a
Giscussion o7 their progrem Tor mzinteéiningc proper instrument air quality.

“§ir
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The NRC staff requires each licensee/applicant tc provide a response to the
staii.vithin 180 ‘Gays thet confirms that verification as described zbove has
been performed. The stefi recognizes that some instrument air cystem testing
és indicated in Jtem 3 above msy have potentially adverse conseouences on
plant power operation, and therefore, such testing should be periormed at a

refueling or other scheduled outezge in order to avoid adverse system interactions.

IT instrument air system testing canrot be completed within 180 davs, it may
be deferred until the nex: scheduled outage. However, the licensee/applicent

should indiczte in its response those tests which have been completed 2nd those

which will be completed 2t a subsequent outage.

In accordance with the provisions of 10 GFR 50.54(f), the respcnse should
consist of a submittal signed under oath or affirmetion which irdicates that
the above actions have been completed or that the licensee's plan/schedule
has been provided. The submittal should 21so identify any components that

‘cannot accomplish their intended safety'function, and state the corrective

acticn taken or to be taken.” When all requirements of this generic letter
have been implemented, a written notification should be provided stating
thet 211 actions are complete. Each licensee/azpplicant should retain the
documentation assembied for this verificetion for Tuture audit by the sta7iy.
This documentation shouid be maintéined for a minimum of two years from the
date o7 the licensee's/zpplicent's submitzal,

This 'request is covered by the Ci7ice o Managemsnt anc Budget Clearance
Number 3150-0011, which expires December 31, 198¢., Comments on burden and
duplication may be directed to the 0iTice of Manacement and Budget, Reporis

Fanagement, Room 3208, Mew Executive Ofiice Building, Washington, D.C. 205C3.

ng this letter should be directed to William Lefave,
U.S. Nuclear Regulatery Commission, OFiice of Nuclear Reactor Regulation,
Weshington, D.C. 20335, (301) 492-0852. )

: Sincerely, .

aé-ra.né %fw

Frank J¢/MiragliE, dr.
Associzte Director vor Projects
OiTice of Nuclear Reactor Regulation

R
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. . - Pacilic Gas and Electric Company 71 XEPENQIX C James O, Shiker
Sen Francissa, CA G405 Vise Presicen!
41508727653 Nucieat Powes Ganeralicn

February 21, 1989

o VXS0

FOSE Letter No. DCL-89-041

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Hashington, D.C. 20835

ke: Docket No. 50-275, OL-DPR-80
Docket No. 50-323, 'OL-DPR-82
-Piablo Canyon Units 1 and 2
Response to Generic Letter 88-14, "Instrument Air Supply Systen

Problenms Affecting Safety-Rela’ced Equipment”

-~ ' Gentlemen:

In 2ccordance with Generic Letter 88-14, "Instrumen® Air Supply
System Problems Affecting Sarety—Relaged Equipment," dated Aucust 8,
1988, PG&E hereby submits the enclosed report describing PG&E’
ac‘cions in implementing the request of this generic letter.

Kindly acknowledge receipt of this materizl on the enclosed copy of
this letter and return it in the enclosed addrjessed envelope.

@( Subscribed to in San Francisco, California this 21st'day of February 1989.
Respectfully submitted,

P=c1/\L)Gas and;Electric Co*zpan_y
\.-

. ~~I—0. Shiff
Howard V. Golub /Vice Presidzl‘l
Richard F. Locke Nuclear Power Generation
Attorneys For Pacific
Gas and FAeciric Company _ Subscribed and sworn to before me

this 21st day of February 1989

S 75&4-/ Aes Tl

(X3
ot

e By
.?.:fstg Rachard F. Locke Therese Toliver, Notary Public in
o= and for the C\ty and County of
AL San Francisco, State of California
s 7 My commission expires December 25, 1990.
= cc: J. B. Martin < o 511
= M. M. Mendoncz £ JIRI5 C'_'_‘-“ |
' Po P Na TbUt. ) -:‘::.:.,‘ »:“' Lo Famtii 4 § A0 A\l.--.‘l .....
B. Nor‘.on ° =0 sae (g--:o-u‘lrbu 25,1960
wh e H. Rood , T . C!
B. H. Vogler )
couc . ’ /5’4
Diablo Distribution e L lll .

-2 S/OOé/K/JJH/ZL._,.. -
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o ; PGXE Letter Ho. DCL-39-041"
ENCLOSURE
© PGLE RESPONSE TO GENZRIC LETTER 88-14~

Generic Letter (GL) 88-14, *Instruzent Air Supply Sys;en Problems Affecting
Safety-Related Equipment,* dated August 8, 1988, requests that licenseces .
review HUREG-1275, Volume 2, and perform 2 design and operations verification
of the instrument air system. The evaluation that has been performed for,the
Diablo Canyon Power Plant (DCPP) instrument air system has identified several
areas of concern. These concerns are: the existence of contaxinants in the
instrument air, insufficient procedural guidance, insufficient preventive-
miintenance, insufficient surveillance testing, degraded air dryer desiccant,
rarginal bach-up system capacity on four sa.ety-related valves, and -
insufficient air quality ronitoring.

PG&E has been developing long tarm improvements to the instrument air system
since April 1988. These improvements were initiated in part by KRC IE
Information Motice 87-28, *Air System Problems at U.S. Light Hater Reactors,*
anog in part by the p]ant 1rp*ove ent program. The purpose oi the plant
improvement program is to perform integrated operations, design, and
maintenance review of selected systems. The results of the plant improvement
program for the compressed air system will be presented in 2 report which will
be completed in July 1985, -

Provided below are PGki's responses Tor the 1tens requested to be verified in
GL 88-14 and 2 discussion of the program being tsed at DCPP Tor maintaining
proper instrument air quality. .

Item 1 of Gl 88-14

.

Verify by test that actual instrument air quality is
censistent with the m,nufac‘urer s reccrmendations for

incdividual components served.

Recponse
PGXE is in the process of obtaining and revievinc the manufacturers’
instrument air quality recommendations. This effort will be completed by

‘Karch 31, 1985. For those recormencations which have been obtzined,

ranufacturers have specified instrument air quality requirements of 2 raxicum
allowable particulate size of 5 microns with no ofl or moisture present.

- Alr sampled at DCPP was 'found %o exceed manufaciurars' recormendations for

particulates. The primary source of this contamination was determined to be
from the service air systez wnlch is creoss-connectad to the instrument air .
system. The service air system consists of carbon steel pipinc, which has a2
pctentiai for corrosion, wnile the fnsirument air system 15 co=desec of copper
piping, which is resis:en: tc corresion. A common set of permanent indoor
compressors/dryers/air receivers feed both the iastrument 2ir and service 2ir
systems. A tempcorary outdoor air comcressor/dryvar unit connectzd to the
service afr system Is oczasicnaily usad to suppieman: service 2ir

ANmamna s masm
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requirements. In the past, this temporary outdoor cozpressor/dryer unit had
less stringent moisture and filtration control standards than those for the
perinanent compressors. These less stringent controls on moisture and
filtration contributed to the corrosion in the service air system. During the
period of heavy air demand on the instrument air system, the particulates
migrated from the service air system {nto the instrument air system.

In order to prevent a recurrence of this contamination, Operating Procedure,
K1-I, “Compressed Air System Kake Available and Place in Service,” is being
revised to require jsolation of the service air system from the instrument air
system prior to use of. the temporary outdoor air compressor. This wil) )
prevent contamination of the service air piping. 1In addition, the moisture

and ¥iltration requirements for the temporary compressor/dryer have been
upgraded to that of the per=anent compressor/dryers.

In order to remove accumulated particulate, the insirument air headers are now
being blowndown. As of January 16, 1989, 10 of the 76 major headers have been
blowndown. The cleanup process is coatinuing at the maximum rate of about
five headers per week. During the performance of this task, it has been
observed that virtually 211 headers produce rust and scale at the beginning of
the blewdown, but eventually produce clean air. After all headers have been
cleaned, tests will be performed to determine 1f additional actions are
necessary based on the air quality survey results.

]

Item 2 of GL B8R-14

Verify tha*t maintenance practices, .emergency procedures,
and training are adeguaie to ensure that safety-related
equipment will function as intended on loss of {nstrument
air.

Re<nnnse

As recommended in the November~8, 1985, KUMARC letter on GL 88-14, PGkE is
adopting the IKPO SOZR 88-1, “Instrument Air System Failures," recosmendations
1 through 5 to satisfy this item. A summary of the actions is provided below:

Kaintenance: Haintenance practices have been improved to assure that clean |
dry 2ir is provided to safety-related equipment. This wil}

¢ maintain the equipment in a condition to perform their intended
function or loss of {nstruzment air. A newv preventive
rzintenance (PH) program has been adopted for the compressors.
The DCPP air dryer desiccant was observed to be partially ‘
ceteriorated from age and the dryer was damaged by rust. The
desiccant has been replaced and the dryer modified and tested to ‘
assure adegquate performance. The nevw PM program for the dryer |
fnciudes periodic dew point wonitoring of discharge air to
determine desiccant conditicn so it can be trended and replaced |
‘when neca2ssary. A temporary dryer has been installed to improve |
capacity and reliability. DCPP is now in the process of

|

25075/0087K : -2 -



o

o

Yy

13-MS-A20
APPENDIX C .

favestigating system upgrades which would inclucde new
water-cooled compressors and possibly a vendor-supplied
raintenance packagé. In addition, as described in item 3 below,
testing of air-operated valves is performed to ensure they
Tunction as intended on loss of {nstrument air.

Procedures:  Procedural changes have been ®»ade to 2ssist the operators in
. responding to a loss of fnstru=ment air. Changes were made to
- reflect system upgrades rade in 1988, specifically, inclusion of
the continuous dew point monitor, new arrangement of rental air
compressors and air dryer, and different filters. The Joss or
degradation of instrument air pressure response procedure was
updated to Include a 1ist of valves affected by ,loss of pressure .
_and the positions to which they are designed to fail. Instrument
“ &ir operating procedures are also being revised to include
actions to be taken when moisture is suspected in the system.
Specifically, blowdown locations were identified at low'points
.to remove water. - :

Training: Operations and maintznance training programs have been revised
to incorporate the information described in SOZR 88-1. Partial
and complete loss of air scenarios are being conducted on the
DCPP simulator to increzse the awareness of plant operators to

" various system ancd plant responses and further to increase their
familiarity vith using plant drawings to locate leaks. .Abnormal
Operating Procedure AP-9, *Loss of Air,"” which {includes a
description of the components that fall on loss of instrument
air, has besn included in the.Qperators requalification program.

o 3 of GL 8812

. Verify that the desicn of the entire instrument air system
including air or other pnuematic accumulators is in
accordance with {ts intended function, including
verification by test that afir-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 anaiysis of current air-operated component

- failure positions to verify that they are correct for
asslring required safety functions.

v—q
'l
kD

Rocﬂano

A complete reviev of the entire insirument air system design, incluéing air or
other pneuzatic accumulators, is {in process and will be complete by the end of
1989, - '

70 meet SOZR 88-1 recommendations, the compressed air supply to the instrument
air header has a 1 micron afterfilter located downstream of the ailr receiver

2507S/0057K ) -3-
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tanks and upstream of all insiruments. This filtering process and the use of
oll Tree compressors and continuous dew point monitoring provide for proper
alr ouality to the {nstrument afir system. See Item 4 below for a discussion
cf how instrument air quality will be monitored in the future.

The Generic Letter notes that the testing referred to in this ite= may have
adverse consequences on plant operation, and hence xay be postponed to ‘the
next ccheduled outage after the submittal of this response. Therefore, in
accorcance with GL 88-14, the following paragraphs provide a schedule of the
tests to be performed during future outages and a discussion of those tests
that have been performed.

During the last DCPP Unit 2 refueling outage, the back-up nitrogen supply
system to the 10 percent steam dump valves and the pressurizer PORYs, PCY-456

- and PCV-455C, .was tested. 1In addition, the air supply check valves to the

MSIVs were tested (this practice was inftiated by an earlier INPO SOER
concerned with MSIV relfability). The successful operation of these
cemponents has been demonsirated.

. Surveillance test procedures have been approved to test the air supply back-up

systems for all air-operated valves required to function to achieve safe
shutdown. The test procedure includes testing with a gradual loss of air
pressure. The valves included in this test program are in the back-up
pneumatic. systems for the pressurizer PORVs, PCV-435C and PCV-456; the spray
and charging valves, 8145, 8146, 8147, and 8148; the RCS sample isolation .
valves, 9251A, 93518, 9?SoA and 9?~6= and the charging header flow conirol
valve, HCV=i42. In addition, shrveillance test procedures are being developed
for the following valves with backup air: the ASH supply to the CH heat
exchangers, FCV-602 and FCV-602; and the CCx supply to the RHR heat
exchangers, FCV-364 and FCV-365. These tests will be performed 2t the next
refueling outage of each unit and at all subsequent refueling outages.

Design verification to confirm that the capacity of the back-up systems is
sufficient to support the necessary number of valve operation cycles over the
necessary time duration is still in procress as part of the overall design
review. Hhen PGXZ has completed its design verification, appropriate actions,
if required, will be taken to ensure adequate back-up capacity is available to
support the necessary number of valve operation cycles.

The current failure positions of air-cperated valves were reviewed and all
safety-related component failure positions were verified to be correct.

Demonstration that air-operated valves will move to thelr desian failure
positions was accomplished after the initial valve installat fon or after rajor
m2intenance. These tests include a modulation of the &air pressure; the a2ir
pressure at which the valve becins to open or clcse is recorded and contirmed

to be acceptable.

Item 4 of Gl 88-14

gach licensee/applicant should previde a discussion of
their program for mzintaining proper instrument 2ir quality.
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Response ' ;

Several festurcs of the PGXE iastrument air quality program practices have
been described above. These include: the adoption of new preventative -
maintenance tasks; the revision of ‘operations and maintenance training
programs; the revision of procecures; and the preparation of surveillance
tests that will) be performed each refueling outage. Furthermore, future
system improvements are under developmen; as part of the plant improvement
program.

In addition, instrument air quality is being monitored in three ways. First,
the 1nsgrunent air moisture content §s checked by continuous dev point
monitoring. Annunciator windov PK-1316 has been changed to alarm on detection

of an unacceptabe dew point condition. Second, on a monthly basis, the outlet’

dew point of each plant dryer will. be monitored to evaluate the desiccant
condition and.efficiency. Third, routine sampling for particulates and oil
content wiil be performed on 2 six-month frequency initially. Since the oil

content {s expected to be low (DCPP uses oil free compressors), the frequency

of oil sampling m2y be lessened based on the results of the first year of
sampting.” As recommended by SOZR 88-1, ANSI Standard ISA-7.3 should be-met at
the exit of the air receivers.

25075/0057K : .5 -
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L Arizona Nuclear Power Project
(j . ‘ ’ PC ECX 52038 o PHOENIX, ARIZONA £5072-203¢

I

’ T © 161-016G7-D3K/IMQ
’ . ~ Tebruary 20, 1989

Docket Nos. SIN 50-528/529/530
. Document Control Desk '
U.S. Nuclear Regulatory Commission
Mail Staction P1-137
Weshingcon, D.C. 20555

Dear Sirs: .

Subject: Palo Verde Nuclear Generzting Station (PVNGS)
Unicts 1, 2 and 3.

! ' Generic Letter 88-14, "Instrument Air Supply Systen
" Predlems AlZzcting Szfezyv-Related Zquipment”
i Fiile: 89-010-02¢; 89-055-02
" ' ’
Reference: Lezter Zrcex NRC to ALl Yoiders of Comstrucctien
- . Perzics Zor Nuclezr Fower Reactors Dzted
1 Subjecs: Generic Lazter 83-14.
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Very cruly yrours,

]:gE)Y£<L\rnaf;-__

D3K/IMQ/viDp
Attashments . .
o ce: a. C. Gahr (21 /&) .
T. J. Peliich ) .
T. L. Chan )
Mo J. Dawvis
e 2. Mzrzin .

. The referenced lecter regquested 2z veview o NURIG-12Z75, Voiun
and operations veriiicziion of the instrument &ir systec.
2ccomplish this task 2 list of safaty related components that rely
z2ir was produced. The totzl nuzber of components identiiled was
t uniz. Attachzments 1 znd 2 provide the PVNGS response to Genersic Le
IZ you have zny questions, please cecntaec Mr. A. C. Rogers ol =y st

end 2 dagign
in oréer to
en inscruzent
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, — r.s. Yucleaf Regulceory Commission A 161‘01697‘DBK/JMQ
— Fage 2 ] ‘ February 20, 1989

{
bee: W, r, Quinn (7035) 211 u/a
R. M. Bucler (6102) L
G. V. Sowers (6102) ,
W. M. Sizko ] (6077)
R. E. Younger (6070) .
G. L. 'Story (6310) ‘ :
S. M. Moyers (6070)
L. 0. Engi:ish (6070)
R. E. Buzars - (6070)
D. N. Rean {6070)
E. C. Sterling (7034)
", v ¥, T. Hodge (70%£4)
: E. W. Riley (7054)
F. C. Praviock: (7011)
J. 3. Cedersuiss {6235)
. R. L. Jenkin (8586)
V. T. Ferhou giss
. B. F. Asher (62¢¢4)"
u . J. W. Denns (8%2¢)
. - C. D. Church=zn (€815)
P. L. Braadjes (€310)
L. C. Rogers (7C48)
- R. 4. Bernier (7048)
: ) J. R. LoCicero (6i4z)



1
4




APPENDIX C . .

STATZ OF ARIZONA

~
.

)
» ) ss.
COUNTY OF MARICOPA)

1, Donald B. Xarner, represent that I am Executive Vice Presidentr -
of Arizona Nuclear Power Project, that the foregoing docwnenct has been
signed by me on behalf of Arizcna-Pudlic Service Company wich full auchoricy
to do so, that I have read such document and know its contents, and cthat to
the test ol my knowledge and beliel, the statements mace therein are true.

. - . . Trp™ . o LU e
Sworn to belore me tThlis__.~7f - day of miaMil.delute  1GEE, . .
S I.. 8
Rt el ey el ST
. : . Notary Pulliic . ..
My Commissicn Ixpires: . . .

Jy Commissien Sonie bn 3 10y ’ :

.o

. em ¥ @
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fvncstion as

ACTTION 2 Verification ¢
and training are
equipment wvill

APS PISPONSE Maintensnce Praczices

Preventative maintenance ¢
"Program

in  Actachment: 2
Qualicy”.-

tmeyoency Pvocedures

APS has reviewed cthe
instrumenc air and
procedure to furcher

ignificanc Operating
"Inscrument Systenm

is

3 -
-

procedure 'is- cuTrently i 3
expeczed that che procedure will be revised by June 30, 198¢

is

b

loss
ons,

ons

of
¢ aczTi

* expected system and pla
air and the consecuence

* gzectiens tTo cTake if
intendec position.

* manuzl

Tne Operzcions sztzii is

procedure Sor loss of ins
& walk through and discuss
&t the present time the si
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Lecsen ';1
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Szom air &

hat maintenance
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functions losc.
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practices, emergency procedu:
to ensure cthat safety-rela:
inzended on loss of instrument aix-,
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abnormal operating procedure for -loss «
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making enhancements to
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n the review and approval process.
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sTrumant air even:t,

')
"
0
v
"t
'J'
4]
7

ey
’"
5
o
3
t
[ 1]
,ln
"t
'Jl
"

trained on the szbnermal operaczing
trument a¥r, . Zhe training consiszs of
ion of che procecdure Iin the simulacor.
aulzzor is net moceied 0 iliuszrzce
The mnaliunczion scenzrios for the
iZflcazion Coursas «will b2 cawveloped
mulztion cerzificaticen uncer 10CFRSS.

sencicize plant cperzzicens
weinerasilizy of safesy
fzliures that coulid rasul:z



s s evmm @

A \
»* 0‘

ACTTON 3

. 13-M5-A20

APPENDIX C .

Veriflcazion
system Inclu
accédrdance wit
by <ztesz chas
perform as

f ot
o e r
o

1]
ba]
(%)

fnclud
This desizn verification should

at the desizn of the ‘entlire instrumens
3 ir or ocher pneunatic accumulators i
irs intended Zunczion, inecluding verifica
air-operated sal :y-rela:ed‘ components
sected in accordanc victh., all design-b
ing a loss of <the nommal dinsctoment

include an anal

£ current als operated component fallure posictions to ve
that they are corvect for assuring requir

Design Basis

APS REZSPONSE Yerificscion of Inetrumenz Aivy Svstem Design
Veriilication o che design of the insctrument air syszem
be periormed in conjunczion with our |
Progzam. Since cthe instrwment 3

non-safety

relazed syscenms
raview s

velated dbuc
systems, it will be

expected’

interfaces with safecy
reviewed
. Due-co cthe 1a

to be comoze-ed cu

]

rge scope of the program,

ed salety fmctions.

Review
air system is classified as
related
immecdiazely aiter the safety

ring the Zirst quarcter

al
s i
tio
vil
asi-

1
ysi:

-y £
--‘-

will

the

Ver? cion ¢f Pnewvmatic Accumulzror Desicn

Veriiication oI <cthe design oI the pnewnatic accumulazors was
‘done 35 a result of SOZR £8-0L. A2S wucilizes chree safety
reigtad air or gas Teservolr svstems, They zre the Main
Stezn  Isclaticon Valve/Teedwater isolacion Valve air
aceumulzters, ztmospheric cump valve nitrogen gas
aceunmelacers, zné the Diesel Generztor air scare
accunulzaters. The accumulator capacities were reviewed for
these vzlves and Zfound to Dbe acequale. The aceumulazor
pressuras are continuously rmoniterad -with an in-place "low
sccumuiztor pressure” Type alazm which causes an 2udidble and
visval alazrzm to annunciate in cthe respective unit’s Main
Concrol Room. <Thne Imergency Dissel Generazter Starting Alr
Tlzsks and che Atmostheric Dump Valves have installad loeal
pressura indicztors. 7ITheses pressure indicaterss are monitored
periodiczily by zuxilizsy operators.

Varificzsion Bv Tass ’

Verificztion Dby <ctest was  zccemplished  through the
preoperztional testing program and surveillance tests. Cut
oI the 144 szfazy -elated valves znd dampers +which rTely on
insctrumens air, 133 were teszed by the przoperational testing
program and nine were ctested by survelllance Tascts, The
tests verified che Zfzilure posizicen oI the eguipment by
iscizzing the air supply and/for air signzi thenm noting che
sositicns the vzlve/camper assumed.

grziweie o7 Tailwvs Posicians

The Zfzildva moces ¢f The il wzlwves and dampars Wer: anzlivzed
o emsur: _thiz chey  Zfailed in s posizien e lzast risk oo
rezeTsr selszsy,

The praczatziisnazl ctests cesults for the fziluT2 mede ol che
133 walves ang Zampers for Unis 1 were pulled and compared oo
the anaiwzed f:ilure moces. .
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. .

All | che components tested satisfactorily except cthat a
dissrepancy was found on one damper. The individual who
performed the test on that damper determined the test to be
acceptable, however,: he documented an 1Incerrect failure
posicion, A retest of the damper has been periormed
verilying it does fail'in the proper position.

The nine componencs tested by the Unit 1 surveillance tests

have been wverified cthat ctheir Zfailure positions from the-
surveillance test was the same as the analyzed £failure

positions, .

Due to the standardizacion in design and che same
preoperationzl and surveillance test program applied to all

three’ unics, it may be assumed that this veriiication applies

to all cthree unics.
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M U D R APPENDIX C

SACRAMENTO MUNICIPAL UTILITY DISTRICT -

‘

€207 S Sireet, PO Box 15820, Sacramento CA ©5852.1830, (8161 452.321%
AN ZLECTRIC SYSTEM SEEVING THE HEART OF CALIFORNIA

AGH/NPP §5-033 .

~

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Kashington, DC 20585

Docket No. 50-312

‘Rancho Seco Nuclear Generazting Siation )
License No. DPR-54 -
RESPONSE TO GERERIC LETTER 88-14: IHSTRUMENT AIR SUPPLY SYSTEK PROBLEMS
AFFECTING SAFETY-RELATED EQUIPMEXRT '

-

Attention: George Knighton

ine District hereby providss information requested in Generic Let ter 88-14
"Iinctrument Air Supply System Problems Affecting Sefety-Related Equipment."
SMUD receivec the Generic Lefizr on Aucust 23, 1988.

7 with questions recuiring additional intormztion or

Hemders o7 your stz A C .
ciarivication may contact Mr..Steve L. Crunk.at (209) 333-2833, extension 4913. ..
o )
" P=N CERCIAL SEAL 3
Stzte of Calivernia $ SN erizaEITA L. GANDY §
. < 8':r°~':;_:wot av oUBLIC.SALISORNIA 3
- i $"Gaml”  SACAAMINTD COUNTY §
County oi Sacramento %Mv £XP. KoY. 20, 199%:

Pan R. Keuter, being 7irst duly sworn, deposes and szys: that he is Assistant
Generzi Mznzger, Nuclezr Plant Manzoer of Sacramento Huqmcap;I U:1l1ty
District (SMED), the licensee her =in; thzt he has execuied the Toreooing
oocun=n.. That the stetiements made in this document are true and.correct ?o
the best of hi¢ kncwiesge, informstiion, and beiief, and thzt he is zuthorizeg
10 execyte this documznt on behaii of said licenses
— |
s TR
Den R. Kaurter .
Assistant Gener:) Manaoer
Nuclear Plant Menzgoer .
-::“ - - & EN /C-—’é’ - £ ALY ]C"C
Subscribed anc efvirmed to beicre me on this /27 7 cay v W& 17/ , 188¢.
s 7
TR TR e C Tt 2l X e
B :slggoezn_g.'Ganov 57 o
! Retary PUslicC i G"'
Atizchments ' itV
i'\ "'u
€S wl/ezzh: 3. £, Mzartin, NRT, naéinut Cresk :
L. Dtincesl, BRI, Renznc S:co
< GINERATING STATION ° t2227 Thm J0et Tiyqr mee;s 04 PE3S3E3TER ITE 732 223E
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' trachment I

O( I. REVIZH OF NUREG-1275, Vol..2-

The District has reviewed NUREG-1275, Vol. 2 and is aware of the
nctentia) impact of & poor quality Instrument Air System (IAS) on the-
proper function of the facility. As noted in the NUREG, Rancho Seco had
three reportable occurrences involving instrument air quality problems.
Since 1981 (date of last occurrence), the District implemented a number
- c©f hardware and procedural 1nprovemen;s. These inprovenents include:
: installation of a new, high capac1;y desiccant air dryer, installation of
- . a continuous rezdout dewpownt monitor with Control Room annunciation,
complete revisions to.the normal.and casvalty operating procedures, and
an aggressive Preventive Maintenance (PH) program. Recently, two
.2dditions -were made to the IAS to improve overall system reliability. and
control of critical valves upon a loss of air supply. These additions
include (1). An avto-start (on low system pressure), diesel-driven air
compressor with 2 complete instrument grade air filtrztion and dryer .
package, &nd (2) Conprossed 2ir bottle back-up system.that passively
supplies two hours of instrument grade zir 0 several critical valves

upon a loss of the normal zir supply.

. -Page

4 oy & —

. In support of providing 2 consistent suppiy of instrument grade air,
Rancho Seco employs 2 thorouch PHM program on z11 the IAS supply
components. The PM program includes compressor inspeciicns, dryer

*Yubricztion and inspection, drvér desiccant inspection, and after-filter
AGGitionzlly, systam welkdowns are periormed

“inspeciion and change out. . S
Q to check vor &ir leakage &t components and systam connections.

II. AIR QUALITY REIVIER

< --The District reviewed Quzlity Class T air—opeéated compenents with regard

I to vendor reccmméndziions on the zir quality for each component. The

review verified thzt each component's operziing pressure.requirements
were satisvied. 1If the supply pressure recuirement was lescs than the
norimz) IAS heider pressure, then the use of an upsirezm filter/regulator .
sev to the correct supply pressure was verivied. .

The 2ir qualit y recommendaticns of the mznutTaciurers are summzrized in
Attechment II

. The IAS &% Rancho Seco is decigned anc opcrct=d ic mein
: thet meets or exceceds the requ1r=nen‘s o7 ANSI/ISA S-7.

t

v Standard for Ins;runong Air.

Hoic*yre Contemi na‘lgn

o

T o the air

\ The IAS dewocint i¢ moniiored continuously et *he ouipu

Cryers anc viltsrs vie & Gigitei rezcout meter. The dewho.r. is recorgsg
¢t lezst cnce per snift by the piant cperztore, &and the unit provicee an
input o0 & Coatrcl Room @npunciator on high Sewsoint. Ths ¢swsoint
menitor ¢ cziioreatsd om an ennuel kzeie. The instrumsnt &ir cryers

Q meintein the dswocint &t -80 to -80°F &t ztmecscheric orassurs -25 10

. -3C*F &t 100 psig). Furiner invormazion cn the &ir ¢ryers is ccatiin

in Seczicn IV, '
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A monthly blowdown of the IAS azt varicus locations: throughout
checks for moisture or other abnormal conditions.

13-MS-A20
-nge .

the plant
A portable dewpoint

meter is being purchased to verify afr moisture content 2t the points of

use of the 1AS.

Particylate Contamination

~

AT present, SMUD is lnvesgmca ing 2 method to accurat ely sEnple for
parulcula‘e contamination at various points of use to insure that the

1AS filters are funcvioning as designed.
tempera‘ure 0.9 micron rated units.
1s centeined in Section 1IV.

0il Contamination

Rancho Seco uses Teflon-ringed,

prevent condensed hvdr ocarbon contantnagxon of the sysien.

The IAS filters are high
Further 1nforna‘1on on the filters.

reciprocal 2ir ccﬂpressors. which

The diesel

driven back-up air compressor uses a carbon bed &dsorber to prevent oi}

contamination.
in Section 1V,

A quarterly check of the Service Air Svs‘sn (s
IAS) for hycrocaraons is p»r.ormed as 2 part o
end anzlysis test.

- -
Qu
o
1

Further information on the air compressors is contzined

me compressors as the
3 breathing air sampling

' VERIFICATION OF MAINTENANCE, PROCEDURES, AND TRAINING -

. AV v A

LOSS OF INSTRUHEKNT AIR ,

Preventive Mzintenznce

- Air Oper2fad Components

The préseni PM program lubricates and strokes the a2ir-operzate
The PY procram s being enhanced

components to0 ensure smooth operation.
to include 2 systemzt
a:r—opsra; d actuzior internals.

Emercency Proceduras

Meny Rencho Seco procedures were revised during
jons Czsuzity Procadure C.23 “Loss of Plant

Air System" was exfensively rewritten to reflect the mocivications made

Decembsr 25, 1985. Operzti

to the IAS during thn ouztage.

The purposg of Casu;l;y P*oceour° C.23 is o

ti¢ inspection and, wnen requmred

(L
-

dted

replacement of

the outace which began

the

p'ovide

operztors with the necessary response ancd recovery actions to nmgicate

the consegquences-of & par‘zal or tc
gddecuacy to pervorm.its intended ¥
Procecure Velication.*™
FTectsd secticns of

Ts:s C7 £ongsra, Suc:

m

"II

o Sgiiicient invormetion to periorm ¢oe

s Proper segusnis oy st2se for coer Tica

« fouipment line~uDs correci

e Abbrevizsions &nC ncmencleTurs Cissr

« Communiczzion Civiicuisies

¢ laSTrUmMERT VEIVUES Corrslt -~ Procer ualite

21 loss of piant air."
sncsion wee verified by an "Oper‘:ions
This proc=ss iavoivec & »clk-~nrouch o7 tThe

tne p*oc:cu.:. The welk-throuch &ccrasssd various
) G

C.23
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Training .

Rancho Seco operators receive trzining on air-operzted valves by both
classrocm instruction and on-the-job training. They receive classroom
instruction throuch various lesson plans dezling with both system
cperation and specific components (pneumatic valves).

One example of classroom training is a general course on valves which
covers the design, construction, manual operation, and normal operation
of various types of valves, includlng pneumatic (diaphragm). This is a
basic course that addresses all valves, both safety-related and

non-safety-related.

A second course addresses “the Auxiliary Feedwaeer (AFH) Flow Control

Valves, Turbine Bypass Valves (TBVs), and Atmospheric Dump Valves

(ADVs). This course familiarizes the operators with the proper means of

local operation of valves that are normally remotely operated. 1% also

Lovers the basic components of local valve controls and loczl operation”
the AFH Flow Control Valves, TBVs, and ADVs.

Durung the on-shift, on-the-job trzining each license candidate
receives, the candicdate cowpleees a training checksheet doctmenting that
he has locclly operzisd major noeor/a1.-operated valves. These valves
incliude the AFH Fliow Control V&lves, T3Vs, .and ADVs, as well 2s other
gir-operated valves (e.c., Letdown Iso]ation Valve).

Additionzlly, Operatlcns personnel receive trzining on zir-operated
valves 2ssociated with specific systems. This is given as part of
system trzininc and 1ne1uc=s purpose, runcticn, &nd normel/zonormel -

cperztion oF the recpeciive system &¢pd components

‘Rancho Seco requzlificziion irzining also covers Casuzity Procedures.
Casvzlty Procedure C.23 "Loss of Plant Air System" is covered
extensively on the annuzl operazting exan.

D:STGH VERIFICATION OF fHE INSTRUKENTATION AIR SYSTEH AKD AIR-OPERATED
CCHPONENTS

ors emploved zt Rancho Seco are single

The thvrss piant 2air compress

stece, duel-zcting reciproczi compressors w1t5 Teflon rings (o3l free).
the normzl operating pressure range i< Y00 to 110 psic. The nominci
output Trom ezch unit is 275 ¢fm. .Normzl operziion his two uaits
running, one Fuily lozded znd one cycling with demand with the third
Lnit in zuto-sfzr: gtandbyv. DownsTrzim oi each air comorasser is zn
evtercocisr end moisturs ssparaTor prior to &ir recgivers.

The oiznt 2ir reczivers suosiy both the IAS and Service Alr Syelem
(8253, A% e dnitiztion point of tThe Services Air hezger, & caeumatic,
saringc-to-ciosz, pricrity veive closes ugcn & gegrezss in the Servics
Air hezczr pragsurz. This Tezture ensures the Plant Air Comsressers
stcpiy the IAS hezosr $a the evenl of & Teilurs ¢f the SAS heiger
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The TAS has two dual-tower deswccang dryers piped in parallel, with
ore uynit normally in service. The main dryer has a design capacity of
900.cfn and 2 rated outlet dewpoint of -40°F at 100 psig. The standby
dryer has a capacity of 340 cfm and a -40°F dewpoint rating at 100

psig.

Downsiream of the dryers are three parallel-piped afterfilters, each
rate@ Tor & maximum flow of 350 scfm. ‘Each filter is rated for a
particulate size of 0.2 micron absolute 2t 90 scim (100 psig).

»

Distribution Pipinag

The IAS distribution piping‘uses both loop and single run header -
designs. Copper pipe is used for the main headers, with copper tubing
used for small branch headers and local corponen; supplies. The

“gistribution system is not con51dered sevety related, therefore, it is

not seismically supported.

Back-up Svstems

In agdmumon to the main IAS supplies, two back-up systems are installed
the IAS:

The diesel driven zir compressor is & self-contzined instrument Air
unit which auto-starts on low IAS-pressure or upca 2 loss of 120V
AC to its battery charger and heatsrs. The unii consists of &

600 ¢im rotary screw air compressor, air-to-iir aitercooier,-and &
Tiltration and dryver package. (This packeoe includes & cozlescing
pre-filter, & heatless desiccant 2ir dryer, a carbos bed oil
adsorder, and 2 0.9 micren zfterfitter.)- The unit is tied into the
AS hezcder downstrezm or the IAS filters, using an in~line check

. valve to prevent 7Tlow back into the ncrmal IAS supply componenis.
This &ir compressor packzoe suppor;s the plant's requirements for
Instrument Air in the event of failurz of a supply component (i.e.,
Tilters, dryer), or 2 loss o7 power %o ;he plent &ir compressors.

=~
- —
S

(2) The compressed air bottle back-up sys:ens consist of high pressure
cv11noers, prassure ‘reducing stations, Yow pressure alarms, &nd
spring-iozded, so.‘-seat check vc]ves These systams are passive
supplies of instrument gradé air to various velves upon a loss of
normel IAS header pressurs. The back-up air systems &re decigned
to initizte and supp]v the valves for ¢ minimum o7 two hours
without cparztion zction. These back-up air -,S;.ﬂs supplying
vélves ccatrolled by the Emsrgency Feedweter initizticn and Conirol

ZFIC) system are seismiczlly cesigned.

Accumu1atc-s

P4

Twe SeTefy Feztures Vezives (the Lefdown isolation zad Rezcior Cooleant
Pums Sezi msturn lsclation) ars becksd vt by ecclmuieiore Yor & icee ¢F
&ir event. Ths zczumyiztore znd tusing zre ceiemiciliy mountzl ans
£122C 10 srovice &n adscuzts cuzatity of eir for cicsurs oF Ins viivas,
In zcCiticn, the intsriecsz cneck velves vsed for ths acsumuiezors arz &
S6VI~s227, ¢oring-i10ecsc Gzsicn
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Qualitv Class T Air Qnerated Components )

A list of al Qual\;y Class I 2ir-operated components was compiled to
oeternlne and verify their failure modes and Instrument Air requirements.

A1l the components that perform a safety related function fail in their
designed fail-safe positionupon a loss of Instrument Air. These ’
T2ilure positions are verified by surveillance testing. The components
backed up by either accumulators or high pressure cylinders all have
interfacing check valves and have been* tested to ensure the check valves
function to isolate the normal air supply when the cowponent is being
supplied from the back-up air source. .

The design of the IAS supply components, maintained in accordance with
the PM program, permit the IAS to be operated within the. quidelines
prescribed by ANSI/ISA-S7.3, thus meeting the air quality
recommendations of the manufacturers, as listed on Attachment II.

»

No other testing is planned with regard to 2air-operzted components.

System Reviews .
Deferministic failurs ‘Conssouenca (DFCY Anzlvsis Rerort on loss of
1nsTryment Air: ) ) .

repor: anzlyzed the fzilure of the IAS supply components and the

S
lure mode .07 air-cperzted ccmponents upon & loss of air and their
ect on the plcn‘ durinc power operztion and vollowing & transient.
Actions resulting .row this repor‘ inciudad improvements - 1n the
operzting procedures, training of operafors and stair, rev1510ns ta the

piping and 1nstrunentation drzwings, and the adcition of the back-up 2ir

systems notad earlier.

_|. -t ot

a1
A

Svetam Stztuec R2enori (SSR) on the TAS/SAS:

This repert summarized z11 problems, concarns and oncoino activities on
the IAS and the SAS. Some of the sources drawn upon to Gevelop the
report were plant interviews,.DrC reports, Owner's Group

recommencetions, and invesiigations by the 2ssigned System etncinecr.
The SSR was usad io prioritize zctivities on the sysiem durin¢ the
Rectart procram, including modifications and testingc. Improvements
continue to be mace to the IAS and its associzted procsdures and
deccumenctation as 2 result of the SSR on the 1AS/SAS.

fxpancs¢ Aucmented Svetsr Review znd Teek Procram (ZASRTR): | ]
EASRTP, z Sefety Svetem Fuacticnel Inspection tvpe procrem, eveaiuziad
Thne agdecuzcy ¢F varijous ectivities and systems (the IAS w&s & seiecied
sveiem) in sucoert oF tThe Restert pregcrém.  The review tzim usad the
Séms Tuncamentit svzivzticon fscanicuzs 2s the NARC in fheir Aucmzntzd
Svetem Rsvisw 2nf Tzst Prozram (ASRTP) dmsoecticn. Thg report brougas
LS specific conCzrag in tns zrzzs of moditvicaticn czeigns, oserating
pregecurss, &nc tsstine, waicn resuitsc in elthar caancss I the
&zoroprieatsz érsx ©F congsra or reediutica oF tag item vié &n enginmsering
TEVisw,
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V.

“This test evaluzted cl1) aspects of

- -
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Svetom Dosion Racoc - TAS:

»

A Sys‘en Desicn oases document has been drafied which summarizes the
entire design of the IAS and its ability to support operation of the

plan;. )
TVS:IHG SUMMARY - SPECIAL TESTING '

The following is 2 summary of the special testing performed on the IAS’
during-the Restart program. '

STP.1107 Plant Alr System Functional Test

This test performed an acival verification of the conirol logic of the
.Plant Air Conprossors to ensure the trip and low pressure auto-start
controls function as designed.

STP.1043 Diesel Oriven Air Compressor (DDAC) Acceptance Test

| the new back-up IAS prior to fie-in
to the 1IAS header. The tect included verificztion of the control
Teaturas (auLo-s~arts, frips, etc.), aftercooier, and the dryer and

filtrztion chKaC
STP.107) Grzdual Loss of the IAS HWith DDAC Auto-start and Header
Recovery :

This test tripped 211 three Plant Air Compressors, allowing the IAS
headsr pressurs to degrade. Upca reaching the designated setpoint, the
DOAC zuto-ctartsd, recovered the header pressure, &and meéintiined it.

. TrSTP.784 IAS/SAS Priority Valve Functional Test

This test verified that upoa & decr adztion o7 the SA S header pressure,
the priority valve cicsad to stpply oniy the IAS from the zir receivers.
STP.775 Comprassad Aiv Botile Sack-up Sysiem Functiional Test
This test verified the function of the new botile back-up systems,
inclucing air suppiy durztion (time and velve stvokes), zlarms, and the
ebility to isoletz the normel 2ir supply upon initiztion.
STP.103ZA Sudden Loss of IAS to an ADV
his tzst veriiisg het vpon 2 sudden loss of zir fo zn ADV (with mein-
veim hesader prassurs) the back-up zir system initicted 2anc the vealve
emgined in ize initially cleszd positicn.
STP.782 CGreduzl Loes of IAS to an ATV
Tric Tect wae & verificition of the acovstic meaizsrs Yor fhs ADVe, bust
inciuces & verivicztion thet uocn & grecuzl lese of IAS T &a ADV (with
meif stzim nezdsr pressurs) the botile back-up wir sysTem dnitiatsd and
crovicded mctive ind contrel zir 1O £ITOR® Ths veivs
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STP.10568 Graduzl and Sudden Loss of Air to the TBVs | .

This test performed both 2 gradual a2nd sudden loss of 2ir to the TBVs
(with main steam header pressure) to verify that the bottle back-up air
system initizted and maintained operability of the valves; the TBVs
maintained the main sitezm header pressure during the test.

STP.1058C Gradua) Loss_of Air to an AFH Conirol Valve

This test verified that upon 2 grazduzl loss of air to an AFR Conirol
Valve, the bottle back-up 2ir system initiated to meintain the valve in
its 1n1‘\ally closed position; the subject valve fails open upon 2 total
loss of air. -

STP.667 Sudden'Loss)of Air o an AFH Control Valve

This test was a verification of the EFIC system, but included 2
verification that upon a sudden loss of air to an AFH Controi Valve,
with the AFH system operzting, the back-up air system inifizted and
maintained control of the valve.

S12.1038D Grzduzl Less of Air to MFW Recuizfing Valves .
this test periormed & gracduzl loss of air to 2 set of Mzin Feedwater
(MFR) Reguliting Vaives, with feedwater flow throuch the valves. The
test verified thet the bot le back-up 2ir system initizted, znd in
conjunciion with a2 MrW isolate signzl, supplied &ir to close The MFH
velves.
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AIR- ACTUATORS

Manufsctyrer : Air Quality Recommendziions
BETTIS Clean, dry air

FISHER Clezn, dry zir

CONTRCOHATIC . Clean, dry air

BORQ-HARNER Clezan, dry air

CCi . ‘ ‘Ciean, dgry air

'GRIN&ELL ) " . “Clean, dry air

KIZLEY & MUZLLER Ho date

COHA} : .o Ho data
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CGHTR0L COMPOMENTS
Manufacturer Air Quali*v Recommendztions
BAILZY Clezn, dry &ir
COROFLOR S micron particy
* upsiream Tilter/

ASCO Ciezn, Gry air

Y

supplied with
gry air

.
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