= Neatan wrane a i Maolnll g BT
' B
»
-

el LT 1 B R T I Ty e

. N T R T

e T

gl N et em p e T T EEE i Meee S N N T oo e e T R N e T
. e "

U. §. NUCLEAR REGULATORY COMMISSION

REPORT NO.
DOCKET NO.
LICENSE NO.
LICENSEE:

FACILITY NAME:

INSPECTION AT:

INSPECTION DATES:

INSPECTORS:

LEAD INSPECTOR:

APPROVED BY:

REGION |
50-293/92-06
50-293
DPR-35

Boston Bdison Company
RFD #1, Rocky Hill Road
Plymouth, Massachusetts 02360

Pilgsim Nuclear Power Station
Plymouth, Massachusetts
May 4-8, 1992
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Allen Hansen, Lead Project Manager, NRR
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Leonard Cheung, Sr. Reactgr Engineer,
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Areas Inspected: Special, announced inspection to review the licensee's implementation of

Regulatory Guide (RG) 1,97, Revision 3, pertaining 1o post-accident monitoring

instrementation.

Results: The team determined that the licensee has established a program to meet the
nocommendations of RG 1.97. However, the program is not yet fully ‘mplemented until the
ead of the 1993 refugling outage. No deficiencies were identified.
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Drywell pressure - Category |

Drywell hydrogen concentration - Category |

Urywell oxygen concentration - Category |

Neutron flux - Category |

Torus bottom pressure - Category |

Drywell and toms high range radiation - Category |
Primary containment isolation valve position - Category
Drywell atmosphere temperature - Category |

High pressure coolant injection (HPCD) flow - Category 2
Core spray sy tem flow - Category 2

Rasidual heat removal (RHR) system flow - Category 2
Reactor core isolatior cooling (RCIC) flow - Category 2
Staius of standby powzr - Category 2

* & & & 5 ® s s " e e

Characteristics examined for eacn variable include wentity, location, function, separation
(electrical and physical), isolatior, power sources, environmental yuatificabon, seismic
quatifcation, and instrument 1ange.

‘The instrument channels for the 17 vanables evaluated are discussed in detail as follows:
40 Drywell Pressare

The drywell pressure is classi ed by the licensee as a Category 1, Type A variabi®. The
Regulatory Guide 1.97 recommended pressure range of -5 psig to 4 times design pressure is
covered by dual ranges of -5 to +5 psig (P110C1-601A and B) and 9 to 225 psig (PT10GI-
600A and B) with 225 puig being 4x design pressure. The review of the records showed that
both pressure channels met the recommendations of RG 1,97, The channels’ inputs to the
non-safet, related plant computer were isolated from the compulter using computer riput
medules employing fiber optic cable. The instrument channel calibration was current with
the next calibration due during the 1992 refueling outage.

The control room walkdown of these channels showed that the panel mounted instruments
were properly separated from the redundant channels in the other division. The instruments
had not been marked with a unique RC 1.97 marker, as the licensee had not completed this
phase of the work at the time of this inspection. The recorders used in these channels were
seismically gualified for their Jocation and functionally tested to be operable following a
seismic ovent. The channels were found to meet the recommendations of RG 1.97.
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4.2  Reactor Vessel Water Level

The licensee classified the reactor vessel water level as a Type A variable. The RG 1.97
recommendea instrumen: range corresponding to Pilgrim would be 186 to 604 inchies above
the bottom of the vessel. However, the range covered by the instruments 15 from 208 1o 532
inches with twe overlapping ranges, the wide range and the narrow range. This range
deviation was discusscd in the SER and accepied by the NRC.

Two sets of instruments, each consisting of two redundant channels, cover the wide range
level from 205 to SOS inches. There are redundant dedicated recorders in the control room
which provide trend and transient information. The wide range indicators in the control
room have the same range as the recorders. The range is -277.5 to +22.5 inches with
respect to instrument zero of 482.5 inches.

The naccew “wge level of 432.5 to 532.5 inches overlaps the wide range and s implemented
by two redundant instrument channels. The narrow range of -50 to +50 inches (with respect
to instrument zero of 482.5 inches) is indicated in the control room. The two indicators are
side by side on the froni of a panel. In the rear of the panel, the meters are contained widan
a metal box that has an internal metal barrier to provide separation. The rear of the box
contains two independer flexible conduits for the separate connect ons to the respective
meters. This physical separation method has been discussed in the SER for the interna
wiring of previously installed instruments, and has been accepted by the NRC.

The narrow range reactor vesse. level is recorded in the control room, but not from the
instrument loop credited for RG 1.97. However, this issue has been identiied as a
scheduled item in the hicensee's Long Term Program submittal (BECo Letter 92-022, daied
February 28, 1992), to NRC and is scueduled to be completed during the 1992 mid-cycle
outage. The design change will make he recorcer signals be from the same instruments as
the indicator signals.

The instrument calibration was current as indicated in the calibration records.
4.3 Reactor System Pressure

This variable was classified as a Type A vanable by the licensee. The instrument range of 0
to 1500 psig is consistent with the recommended range in RG 1.97, This range was
observed on the redundant channel indicators and recorders in the control woom. The power
sources to the redundant loops are separate and independent as indicated in the wiring
diagrams,

The instruments for this variable are i calibration. The instrument calibration was current
as evidenced by the calibration records.
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44 Torus Bottom Pressu-e

Ihis variable was claasified as a Type A variable by the licensce. The range recomi ended
by RG 1.97 is from -5 psig to 4 times the design pressure for the steel torus (4 X 56 pug at
I81°F). The instrument presently installed has an indicated range of 0 - 100 psig. This
range deviation was addresseG by the licensee in their May 13, 1991, submittal to the NRC
after the SER was issued, and s still under NRC review.

One charael of indication was verified 1n the control room (P1-1001-69) with a range of 0 -

100 psig. The license has commitied, in their submittal to the N "C, to provide a redundant
channel with ind‘cation and recording during the 1992 mid-cycle outage. The calibration of
the ins'tument that is presently installed was current as indicated i the instrument calibration

record,
45 Tocus Water Lovel

The licensee classified tiis variable as a Type A variable. The range of the redundart
instruments, indicators, and recorders are all 0 10 300 inches. The range of measurement is
from the bottom of the lowest ECCS suction line to over 11 feet above the mid-point of the
torus. Narmal pool leve! is below the mid-point. This range is adequate 10 cover the
recommended range in RG 1.97, which is from the bottom of the ECCS suction line to 3§ feet

above normal poo! ievel,

The instrument calibration was current as evidenced by the calibration records.

16 Drywell Atmosphere Temperature

The licensee classified this vanabi ¢ 7 Ty A variable. The instrument fange of 0-400°F
deviates from the RG 1.97 recommenaed range of 40-440°F. This deviation was discussed
it the SER and has been accepted by the NRC.

The temperature sensors of both channels are located in e northeast guadrant of the drywel
(NE and ENE directions) at the 40-toot elevation. The sensors are 15 feet apart and
displaced vertically 11 inches from gach other. The licensee examined high energy line
breaks in the area and determined that no single jet impingement from a single break could
affect both sensars. The licensee also examii 2d pipe v/hip from postulated breaks inside
contamment and concluded that the installed pipe whip restraints would protect both sensors,
Witkin the drywall, there would be no single high energy line break or jet impingement that
could “ffect boh sensors simuttaneously; therefore, the single failure critena of RG 1.97
concerning the redundant mounting in the same guadrant is satisfied.

The nstrument calibration was current as evidenced by the calibration records,
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t report, dated January 29, 1991, Subsequently, the BWR Owners' Group appealed to the

3 NRC 1o reconsider their position. This appeal is stil under NRC review. The licensee
agreed to upgrade these instruments if the appeal is denied. The SER indicated that the

; existing neutron monitoring instrument is acceptable for interim operation.

, The calibration of ali instruments for this variable were current a» adicated ir ie calibration

: records. No other deficiencies were identified.

| 410 Drywell and Torus High Range Radiation

- The drywell and torus high radiation level was classified as a Category 1, Type E vanable in
' RG 1.97. Four instrument channels were provided for this variable, RE-1001-606A and B
detect the post-accident radiation level in the drywell, while RE-1001-607A and B detect the
post-accident radiation level in the torus. Each of these instrument channel has an indicating
transmutter and a recorder, with a range of 1 to 107 rad/hr.  This range conforms to the range
specified in RG | 97 Pevision 3. The drywell radiation sensors were installed inside capped
.- pipes which penetrate the containment wall. This configuration avoids exposure of the

| sensors 1o the postulated harsh drywell environment following an accident. ‘The terus
radiation sensors are located outside the torus in the secondary containment. Signal
auenuation *hrough the pipe wall (for drywell radiation sensor) and the torus wall (for torus
radiation sensor) were considered during calibration of these sensors.

The licersee performed a loop accuracy calculatica for the drywell and torus radiat.on
monitor. The calculaiion indicates that the loop accuracy i1s within the acceptable limit.

f
| The calibrations of the mstruments for this vanable were current as indicated in the

E calibration records which were reviewed during the inspection.  No deficiencies were
| identified.

411 Primary Comtainment Isolation Valve Position

The Primary Containment Isolation Valve Position circuits were selected for review,
however, the licensee had not completed all of the scheduled work on these valves and the
review was not performed  Much of the environmenta! and seismic qualification work was
yet 1o be completed. The hicensee stated that all of the work in this area will be completed
prior 10 restart ‘vom the 1993 refueling outage.
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415 Core Spray System Flow

The Core Spray System Flow is a Category 2, Type D .able. The RG 1.97 recommended

range of 0-110% design flow converts to a channel range of 0 10 5000 gallons per minute.

The flow transmitters associated with this variable (FT1461 A and B) are environmentally

qualified for a harsh environment. The review of the records showed that both pressure '
channels met the recommendations of RG 1.97. The instrument calibration was current with .
the next calibration due during the 1993 refueling outage.

4.16  RCIC Flow

The RCIC flow was classified as a Category 2, Type D variable in RG 1.97. A review of
the documentation showed that this is a single channel system. The instrument range (0-
500 gpm) provided by the licensee 2nveloped the recommended range (0-110% of design
flow) of RG 1.97.

A control room indicator is provided, but not a recorder. This arrangement is in
conformance with RG 1.97 for Category 2 variables.

The environmental qualification status of these instruments has heen addressed by ti.e
licensce submittals to the NRC. This instrumentation is not qualified for a harsh
environment. The licensee takes credit for the RCIC during the following events: loss of
fredwater flow, total loss of offsite power, and control rod drop accident. These events,
when considered independently, do not result in a harsh environment for any RCIC flow
components required for operation. Reactor water cleanup or HPCI ling breaks will expose
the RCIC equipment to harsh environments, but RCIC operation is not credited for these
conditions. Based on the above justification, the team considered the RCIC flow instruments

o be acceptabie.

Tue instruments are calibrated and have a calibration procedure.
4.17  lsolation Devices

The licensee supplied a list of isolation devices currently in use in RG 1.97 circuits.  In those
circuits where no changes or modifications have been made due 1o designation as RG 1.97
vanables, no changes will be made to the circuits. The specific interfaces between the safety
related RG 1.97 ¢ cuits and non-safety related devices are discussed below:

1. Mimic Graphic Display Panel - there were no changes made to this panel due to
designating some of the indications RG 1.97 associated. However, the RG 1.97
circuit conductors will be removed from existing conductor bundies and rebundled
separately.
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Containment Atmospheric Control System Valves Indication - There were no changes
made to this panel due to designating some of the indications RG 1.97 associated.
Therefore, the electrical isolation scheme, interfaces, and physical separation are in
accordance with the plant’s original design criteria.

3, Emergency Ventilation Valve/Damper Position Indication - There were no changes
made 1o this panel due to designating some of the indications RG 1.97 associated.
Therefore. the electrical isolaton scheme, interfaces, and physical separation are in
accordance with the plant’s original design critenia.

4. Drywell Floor Sump Effluent Valve Positien Indication - In accordance with the
guidance contained in RG 1.97, these position indication circuits were upgraded by the
addition of a safety-related power supply. All other aspects of the circuits, including
electrical isolation scheme, are in accordance with the plant's onginal design criteria.

8 Emergency and Plant Information Computer - The Emergency and Plant Information
Computer (EPIC) employs GEDAC 4800 input modules. These madules provide a
fiber optic link between the RG 1,97 safety-related circuits and the non-safety-related
EPIC system. The use of fiber optic links and conductors as isolation devices have
been reviewed and accepted by the NRC staff,

6. Torus Water Temperature Monitoring System - The Torus Water Temperature
Monitoring System employs Foxboro Spec 200 series input modules. These modules
have been reviewed and accepted by the NRC staff for use as Class 1E to non-Class
IE electrical isc ation devices.

% The hydrogen and oxygen Concentration Monitoring System - The hydrogen and
oxygen Concentration Monitoring System was built and tested by Compsip-Delphi.
The system was subjected to extensive environmental, seismic, and electrical testing
and was qualified by the vendor as a Class 1E system. The system qualifications were
reviewed and accepted by the NRC. The acceptance included the system’s contact 1o
contact electrical 1solation scheme.

415 Envirenmental Qualification

| The team reviewed the Pilgrim environmental qualification master list (EQML),

| Revision E25, date” April 2. 1992, for the instruments examined in this inspection. With the
exception of the neutron flux monitoring instruments, as described in paragraph 4.9, all
instrumens located 1 the harsh environment are on the EQML. Some instruments, €.2.,
HPCI and RCIC flows, were not required to be qualified as discuss. 1 in paragraphs 4.13 and
4.16. Within the scope of this review, no deficiencies were identified.

R
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4.19  Seismic Qualification

The twam exanmined the status of the seismic qualification of all Category | instrumentation.
The seismic qualification was either complete or not required for all systems, with two
exceptions. The neutron flux monitoring instrumentation qualification is open pending
resolution of the BWR Owners' Group (BWROG) appeal, and several of the primary
containment isolation valve indicator qualifications are open. The licensee has committed to
close these open items by the end of the 1993 refueling outage, assuming a timely resolution
of the BWROG appeal. This schedule has been accepted by the WRC.

S0 PHYSICAL INSPECTION

The inspectors performed a physical inspection on May 6, 1992, of display instruments
located in the control room, and local instruments located in various areas of the Reactor
Building. For the display instruments (indicators and recorders) specified, the team verified
instrument functions, range: and identification of RG .97 instruments. For the local
mounted instruments, the team verificd mounting and supports, separation of cable routing
and tubing for redundant instrument channels.

5.1 Cable Separation

During the control room walkdowns, the team examined the rear of * ¢ control room
cabinets which contained the RG 1.97 instruments and found that the icensee had not
separated the cabies on their approach to the RG 1.97 instruments. The licensee explained
that as a basis of licensing, there is no requirement for the physical separation of the cables
within the cabinets. However, the licensee did separate the RG 1.97 associated cables within
the constraints of the existing cabinets.

Before this inspection, the licensee performed a walkdown of the RG ;.97 instrumentation

channels for the purpose of identifying potential cable separation problems. The licensee

color coded the conduit installation drawings to highlight areas of separation conflicts, In

addition to the plant walkdown, the licensee performed a detziled inspection of the control

room panels with respect to the wiring of the RG 1.97 panel mounted instruments, All areas ’
of separation conflicts were noted, analyzed, and corrective action determined. There were |
no instarses of conduit installation separation conflicts,

".1 the cases where conductors were bundled incorrectly, the licensee will cut the bundles
open and rebundle the conductors in accordance with recommended separation criteria. This
work will be completed prior 1o restart from the 1993 refueling outage.
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70 OPERATOR TRAINING

According 1o the licensee, the operator training material will be updated to include the use of
the RG 1,97 instruments and the unique markings to be installed on the control board
mounted RG 1.97 instruments. The material upgrade and the initial operating training will be
completed during the 1993 refueling outage when the RG 1.97 program is fully implemented.
The RG 1.97 tramning will become part of the on-going operator re-qualification program,

S0 EMERGENCY OPERATING PROCEDURES

The licensee swated that the emergency Operating Procedures (EOPs) will not be changed 1o
include the RG 1.97 instruments by either tag numiers or ¢color coding. The EOPs call for
the reading of a parameter by its function. .., steam generator pressure, RCS pressure, or
core spray system flow, By virtue of the umque markings on the RG 1,97 instruments and
operating training, the operators will know which instruments have been designed tor
rehability and post-accident use.

The inspectors had no concerns with the licensee’s current approach to training and EOPs.
S0 EXIT MEETING

The inspectors met with the licensee's representatives (Attachment 1) at the canclusion 0. the
inspection on May 8, 1992, The lead inspector summarized the scope of the nspection, the

inspection findings, and confirmed with the licensee that the documents reviewed by the
inspectors did not contain any proprietary information.
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ATTACHMENT 1

EXIT MEETING ATTENDEES

Andrew, Senior [&C Engineer
. Balta, Division Manager, Power Systems
. Basilesco, Senior Compliance Engineer
. Biswas, Senior 1&C Engineer

Bou'ette, VPO/Station Director

Das, Power System Engineer

Dasgupta, Division Manager, Control Systems
. Dean, Control System Engineer

R. Fairbank, Nuclear Engineering Department Marager
1. Keyes, Acung Licensing Division Manager

P. Keyes, System & Safety Analysis Engineer
W. Kline, Senior Civil & Structural Engineer

E. Kraft, Jr., Plant Manager

F. Mogolesko, RG 1.97 Froject Manager

V. Oheim, Regulatory Affairs Manager

B. Rancourt, Senior 1&C Engineer

I, Rogers, Acting Analysis Section Manager

E. Wagner, Vice President, Nuclear Engineening
T. Ventkataraman, Acting QAD Manager

R.
A
G
A
E.
S
5.
D

BECo Contractor

J. Martin, Consultant, Martin Associates

.S, Nuclear Regulatory Commission (USNRC)
J. Calvert, Reactor Engineer, Region |

I.. Cheung, Sr. Reactor Engineer, Region |

A. Hansen, Lead Project Manager, RG ' 97, NRR
D. Kern, Resident Inspector

USNRC Contractor

A . Nolan, Inspector, EG&G 1daho, Inc.
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