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The enclosed Licensee Event Report (LER) 98-028-00, " Control Room High Efficiency Air Filtration
System Relative Humidity Switches inoperable," is submitted in accordance with 10 CFR 50.73.

This letter contains no commitments.

Please do not hesitate to contact me if there are any questions regarding this report.
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Boston Edison Company

cc: Mr. Hubert J. Miller
Regional Administrator, Region !-

'U.S. Nuclear Regulatory Commission
475 Allendale Road
King of Prussia, PA 19406

Sr. NRC Resident inspector - Pilgrim Station -
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Atlanta, GA' 30339-5957
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On December 30,1998, an engineering evaluation concluded the Control Room High Efficiency Air Filtration
Syst:m relative humidity switches were inoperable. The evaluation concluded the switches were both inoperable
in tha past because of instrument drift (25% relative humidity).

Th3 probable cause was gradual degradation of the nylon filaments that are part of the relative humidity switches.
Th3 degradation is believed to have been caused by chlorides that are part of the Pilgrim Station salt air
environment.

Corrcctive action taken consisted of modifying the system's control circuitry such that humidity controlis
mtintained by the system's heaters that are controlled by the system's iniet air temperature switches. Long term
corrective action being evaluated includes in-kind replacement of the relative humidity switches, replacement with
a n:w type of relative humidity switch, or removing relative humidity switches from the control circuitry.

Th3 condition was identified while at 100 percent reactor power with the reactor mode selector switch in the RUN
position. The reactor vessel pressure was approximately 1032 psig with the reactor water at the saturation
t:mperature for that pressure. The condition posed no threat to public health and safety.

NRC FORM 366 (6-1998)



-
.

.

'

NRC Form 366A U.S. NUCLEAR REGULATORY COMMISSION
(6-1998)

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

,

FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (6) PAGE (3)
'

SEQUENTIAL Revision
YEAR NUMBER NUMBER

PILGRIM NUCLEAR POWER STATION 05000-293 1998 028 00 2 of 6

TEXT (if more space is reqwred. use additional copies of NRC Form 366A)(17)

BACKGROUND

The main control room at Pilgrim Station is supplied with air from the Main Control Room Environmental Control
(MCREC) System. In conjunction with shielding, the safety objective of the MCREC System is to limit radiation
cxposure of personnel in the main control room. Normal heating, ventilation and air conditionir'g for the control
room is supplied by the MCREC System. The Main Control Room High Efficiency Air Filtration (CRHEAF)
Systm is a subsystem of the MCREC System.

The CRHEAF System is designed to provide a filtered supply of air to operating personnel in the control room.
The system design includes pressurization of the control room to prevent air infiltration and sufficient redundancy
so th t no single active system component failure can prevent the system from achieving its safety objective.
Th] system's design features include two high efficiency air filtration trains. Each train consists of inlet and outlet
isottion dampers, a heating coil consisting of four stages, a prefilter, a high efficiency particulate absorber
(HEPA), a charcoal filter, and final HEPA. Air is boosted through each filter train by a separate filtration fan.
Ecch train is powered from its respective diesel generator in the event of a loss of the preferred offsite power
source.

A r:diation monitor is provided to detect high radiation in the outside air duct and a second radiation monitor is
provided in the control room. The radiation monitors alarm in the control room upon detection of high radiation
conditions. The CRHEAF system is manually initiated via control switches by licensed operator action. Initiation
of cither CRHEAF system fan closes a damper in the normal outside air intake duct and opens the respective
intt cnd outlet isolation dampers.

The CRHEAF System temperature switches in each train function to sense the incoming air temperature and
cnergize the respective heating coils if the incoming air temperature is less than pre-established limits. The
purpose of the temperature switches is for air heating. The system's relative humidity switches RHS-1 A (train 'A')
cnd RHS-1B (train 'B') function to sense relative humidity and energize the respective heating coils if the
incoming air relative humidity is greater than 70 percent. The purpose of the relative humidity switches is to
cssure the charcoal filter effectiveness is not adversely affected during system operation when high incoming air
humidity conditions exist. The relative humidity switches are functionally tested and calibrated per procedure
8.E.47.1, " Control Room /Radwaste Filtration System Instrumentation / Logic Functional Test." The acceptance
crit:ria in procedure 8.E.47.1 for RHS-1 A and RHS-1/B was 60 - 70 percent relative humidity.

As p:rt of the Pilgrim Station design basis program, a setpoint calculation of the CRHEAF System relative
humidity switches was initiated in November 1998. The calculation process included the results of past
calibr".tions of RHS-1 A and RHS-1B, Regulatory Guide 1.105 (rev. 2), " Instrument Setpoints for Safety Related
Syst:ms," and the Instrument Society of America Standard ISA 67.04-1982, "Setpoints for Safety Related
Syst:ms Instrumentation Used in Nuclear Power Plants."

,
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Ind: pendently, and during December 1998, a Quality Assurance Group audit of the CRHEAF System was
conducted. On December 14,1998, Problem Report (PR) 98.9621 was written and documented that the
mrsuring and test equipment, psychrometer PSY-001, used for calibrating relative humidity switch RHS-1 A
(trein 'A')in April 1998, may not have had sufficient accuracy. The engineering I&C manager was notified of the

,

problem, and copies of previous calibrations of RHS-1 A/B were requested to ascertain the nature of the problem. '

Ths renuested copies could not be readily located and PR 98.9521 was brought to the control room on December
15,1998.

PR 98.9621 was reviewed by the shift senior licensed operator on December 15,1998. Because of the problem
rzported in PR 98.9621 and the fact that copies of the calibration for RHS-1B could not be readily located, both
trains of the CRHEAF System were declared inoperable. Because both trains were inoperable, a 36 hour limiting
condition for operation (LCO A98-647) was entered in accordance with Technical Specification 3.7.B.2.a at 1310
hours. Procedure 8.E.47.1 was initiated for a calibration of RHS-1A and RHS-1B and the calibration was
completed on December 15,1998. Meanwhile, an I&C engineering document (FRN 98-04-32) was initiated to
specify the calibration setpoint tolerance for RHS-1 A and RHS-1B. The engineering document (FRN 98-04-32)
cnd calculation I-N1-248 (rev. 0) were approved and issued on December 15,1998. At 2120 hours on December
15,1998, PR 98.9626 was written and documented that during the performance of surveillance 8.E.47.1,
Attachment 1 & 2, earlier on December 15,1998, the setpoints of RHS-1A and RHS-1B were outside the desired
b nd. The as-found trip settings were approximately 42 percent with the relative humidity at about 85 percent in
th3 CRHEAF system air intake ductwork.

Th3 statistical scatter of the results of past calibrations, included in calculation I-N1-248, indicated the existing
switches RHS-1 A/B do not meet the requirements of calculation I-N1-248 that includes Regulatory Guide 1.105
(r; quiring 95 - 95 confidentiallevel repeatability). Therefore, a temporary modification of the CRHEAF System
control circuitry and a safety evaluation in support of the modification was initiated. The modification (TM 98-32)
cnd safety evaluation (SE 3189) were approved on December 16,1998. Essentially, the modification jumpered
RHS-1A and RHS-1B from the circuitry such that the first stage heaters controlled by RHS-1A/B and one-third of
the second stage heaters are energized when the system is initiated and in operation, irrespective of inlet air
t:mperature. This action ensures the air leaving the heating coils (before the charcoal filter) will be less than 70
percent relative humidity.

Aft:r the instaliation of the modification (TM 98-32) and satisfactory results of functional testing, the CRHEAF
Syst:m train 'A' was declared operable. The 36 hour LCO (A98-647) was terminated at 1212 hours on
December 16,1998. Because train 'B' was not operable, a seven day LCO (A98-648) was initiated at 1212 hours
on December 16,1998 in accordance with Technical Specification 3.7.B.2.c, effective 1310 hours on December
15,1998. After the installation of the modification (TM 98-32) and satisfactory results of functional testing, train
'B' w s declared operable. The seven day LCO (A98-648) was terminated at 1736 hours on December 16,1998.

PR 98.9621 and PR 98.9626 were screened by the problem report screening committee on December 16,1998,
PR 98.9626 was closed to PR 98.9621, and an engineering evaluation was initiated relative to past operability.
Th s3 actions were in accordance with the corrective action process.

NRc FORM 366A (6-1998)
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EVENT DESCRIPTION

On December 30,1998, an engineering evaluation of the relative humidity switches RHS-1 A and RHS-1B
concluded the switches were inoperable in the past. The evaluation (EE 98-099) concluded that because the as-
found setpoints of RHS-1 A/B had a statistical uncertainty of 25 percent relative humidity, RHS-1A/B were
det:rmined to have been inoperable in the past. The evaluation was based, in part, on the results of past
calibrations that were included in a setpoint calculation for the switches. The calculation,1-N1-248 (rev. 0),
indicated the setpoint for the switches should be 40 percent to meet the 70 percent (65 percent +/- 5 percent)
r:litive humidity requirement for the switches.

A rrportability evaluation of the problem concluded the problem was reportable because the problem was
tssumed to have existed, for reportability purposes, since the last calibration of RHS-1 A (April 29,1998) and
RHS-1B (July 14,1998).

The condition was identified while at 100 percent reactor power with the reactor mode selector switch in the RUN
position. The reactor vessel pressure was approximately 1032 psig with the reactor water at the saturation
t:mperature for that pressure.

CAUSE

Th3 probabie cause was gradual degradation of the nylon filaments that are part of relative humidity switches
RHS-1 A and RHS-18.

Th3 degradation is believed to have been caused by chlorides that are part of the salt air environment in the
Pilgrim Station area. Chlorides are part of the environment and gradually affected the nylon filaments of RHS-
1 A/B because of Pilgrim Station's proximity to the ocean. The intake of the CRHEAF System is located on the
ocorn side of the plant. The nylon filament expand and contract in response to humidity. Over time, the
chlorides gradually affected the nylon filaments, and consequently, the accuracy of the switches.

RHS-1 A and RHS-1B were manufactured by Barber Colman (model number HC-201), now part of Sciebe PLC.
The switches were installed in 1988 via an engineering modification document (PDC 88-08). The accuracy of the
r:litive humidity switches was not specified by the manufacturer (Barber Colman). After installation, the error in
the setpoints was minor but gradually increased until the 1996 - 1998 timeframe when the error became greater
th:n five percent relative humidity.

CORRECTIVE ACTION

The following corrective action was taken:

As described in the BACKGROUND section, Temporary modification 98-32 and Safety Evaluation 3189 were
.

initilted and approved on December 16,1998. The modification was installed on December 16,1998. The |
LCOs described in the BACKGROUND section were entered in accordance with Technical Specification 3.7.B.2 ;

tnd were terminated in less than the timeframe specified.

|

NRC FORM 366A (6-1998)
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!

There are no other relative humidity switches in safety-related applications at Pilgrim Station. |
!

The following corrective action is being evaluated;

The existing relative humidity switches may be replaced in-kind. If this course of action is selected, theo

switches will be replaced and an MSTP node will be created for periodic replacement of the switches.

- or -
|

The existing relative humidity switches may be replaced with a new, different type of switch for relativeo

humidity control. If this course of action is selected, an engineering modification document will be developed
end implemented, and if necessary, an MSTP node may be created for periodic replacement and/or
calibration of the switches.

- or -

The CRHEAF System control circuitry may be modified by removing relative humidity switches from theo

circuitry. If this course of action is taken, the circuitry will be modified such that the temperature switches will
function to maintain humidity control of the air supplied to the charcoal filters.

Procedures including procedure 8.E.47.1 (currently rev.14) will be revised in accordance with the engineering
modification process (TM 98-32 or Plant Design Change).

SAFETY CONSEQUENCES

The condition posed no threat to public health and safety but could have posed a radiation dose problem to
operators in the control room if an initiation of the CRHEAF System had been required.

The problem likely existed as early as 1996 (about eight years after installation) when the statistical scatter began
to be greater than five percent relative humidity. As such, with a setpoint of 70 percent and with an error of 25
percent relative humidity (statistical scatter), RHS-1 A/B might have actuated when the relative humidity of
incoming air to the CRHEAF System was as high as 95 percent or as low as 45 percent. In the worst case, the
CRHEAF System heaters might not have energized unless the incoming air relative humidity was as high as 95
percent and the incoming air temperature, sensed by the CRHEAF System temperature switches, was greater
th;n 60 degrees Fahrenheit when the CRHEAF System was initiated. If the air temperature was less than 60
degrees F when the CRHEAF System was initiated, the heaters would have energized due to temperature
reg:rdless of the incoming air relative humidity. Heat from the heaters would have decreased the relative
humidity of the air supplied to the CRHEAF System charcoal filters.

NRc FORM 366A (6-1998)
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Technical Specification 3/4.7.B.2 includes CRHEAF System charcoal filter efficiency testing. The testing is
sch;duled and tracked by the MSTP, and is performed by procedure (procedure 7.1.44). The charcoal testing
consists of radiciodine penetration and retention and is performed by a contracted test facility. Because the i

problem with the setpoints of RHS-1A/B likely existed since 1996, the test results fa: the last three tests -in |
1994,1996, and 1998 -- were reviewed. The focus of the review was to determine if the charcoal filters were ;

cff cted as a result of the setpoints of RHS-1 A/B. The test results indicate the charcoal efficiency ranged from |
99.97 to 99.98 percent (greater than Technical Specification requirement of >/= 95 percent) and penetration
ranging from 0.01 to 0.03 percent. j

I
This report is submitted in accordance with 10 CFR 50.73 subpart (a)(2)(i)(B) because evaluation of the setpoints i
of RHS-1 A/B concluded the setpoints, established during the previous calibrations, indicates the switches were
inoperable for a period (s) greater than the CRHEAF System limiting condition for operation specified in Technical
Specification 3.7.B.2.

ENERGY INDUSTRY IDENTIFICATION SYSTEM (Ells) CODES

Tha Ells codes for this report are as follows:

Components Codes

Switch, moisture (RHS-1 A/B) MS
Filt:r (charcoal filter) FLT |

|

Systems
|

Control Building / Control Complex
,

Environmental Control System (CRHEAF System) Vi |
I
1

|

|
|
|

NRC FORM 366A (6-1998)

|

|


